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INTRODUCTIONR

- N
b wla e A -,

The work presented in this thesis {s devoted to the
exploration of certsin aspects of testing;;égéafamatricr
stétigﬁ@ggl@pngtbeaeg. The cese dealt with is of the
foiiouins types Given ;wp'sagpléé ? . = (xl, e i;).snd
Y, = (yi, eea yn) drown .from continuocus populstions, ib.
is redﬁiréd to test the hypothesis g.st Fixl = A(%) whers
F(x) and G(x) are the comulative distritution functioms

(CDF's) of X and Y respectively.

1

This provlem is aspproached by applving 4iffarent
tasts which belong to the faumlly of rerparc twir tasts,
In particular the dlscu-sione sre cen ered sroun? the rank

tests, speciaslly tbose that depen cn tac [owers L panka,

The work inciuded in this btaessls L owide i Lnte
Your chapters:

Chapter (I) is devoted to the Lae:i. cernisiia and
results for resnk functions and the pensisl liugur rank
testa,

Cbapter (II) covers s group ef rank teste, The firet
seoction is devoted tc teste for lomstien whrils tha segond

section discusses sous relsted teste for geals altarnative,
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In section three the author 1ntroduces certaln modifications

v -
¢ ‘, .,.—\

for soms rank testByW1th a numarlcal study on the efficiency

of the modified rank test w1tn ragpect to the locally most
powerful rank test (IMPRT). This study shows the incresse
of the efficiency of the modified test by increasiﬂg the

rank power to a certain degree beyond which the efficiency

decreases.

Chapter (III) contains a discussion of the
difficulties involued in obtaining IMPRT, " These’ difficulties
may be avoided by using the polynomial of ranks, which prove:
to be almost as good as IMPRT. This chapter is divided in*c
seven sections in section one and two the gesraral polynom:i:.
form and the asymptctic relative efficierncy (ARE) with rez:«
to the IMPRT are given. Section three covers qbe ARE of -
test for symmetric aistrivutions, two new rslatliounships a:-
given in this section. A study of the relstionships betw::
c;ftain known tests and the polynomial formn are shown in
saction four. Section five presents evidence c¢f the
robustness of %the test agéinst changes in the polynomial
coeftricients, except in & narrow neighbourhood to the
point of zero efficiency. The relationships between the

efficiency and the skeWwness of the underlying distribution

is also studied. Section six is devoted to a numerical
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BTUCY ¢i tbé robustness of the test, The last section is

an appendex cinTsining the FORTRAN procrzmmes used in the

numerical stidies for thse robustness, -

ormulating toe test, Tue sigoested apprcsch yields the
T

ha, The essentisl

4]

AIiIreIsr & . :U®E4T1 LLe B.as ested method znd that of Tsha

%esiw ULz firet revuiras the inverse of a diagonal

LaTPiX, Tie Last Dogiires the inverse ¢f an 111 - conditioned
FOABElT ZLILY . Luly: Sl LWE that the efficacy of the test
fooea¥l ce L - LBl lSurLnE sn Tue pelyromial degrse increasss.,

Aulozeor o Ll sLalluws iven in the chapter, it is

IR . _Lowan £ <4 Téguiires 8 smaller sample
voaEg Co S o Lotnon ogTne forwula elven by Taha,
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CHAPTER (I}

LINEAR RANK TESTS

This chapter is devoted to the study of the

istics of the linear rank statistics (IRS). The

(o]
¥
I
[z
o
(¢}
ctr
(0]
H

ecticn is concerned with the basic definitions

F4
',_l
]
i
ct
tn

and notetions, tne zezn and the variance of IRS are also
darived, Trhs secornd ssction d=als with the behaviour

of Ins particularly its asymptotic normality. The

O
&)
i
fi
bt
ot

ions under wnich IRS will be locally most powertul
rarg t2st (luFrT) ieg discussed in the third section. The

tourt: zect. o stizi-s tag =2¢¥iiciancy, in rensrsl, of

= —se e - Sy s S e+ —~ e - . . :
ATy LWOOTED UL WLl oorlaze to toe (ritlex when using
-Lih.-f_}l
Ce-e  LIZILT HMang stouiztics (LES).
e e < R - = - . S 3 by o S
TlL T TwIoo T D I Lnaslerndent obsarvations

Xy eve X and S ¢f tne continuous random
VolisleoZ L wnd Y wnocon Ifcllows tne coimoulative distribution

runcticns (Cwer's) rix) and G&(x} respectively. Pooling the

1oy

twoe saiples and arranying the deduved ¢ne in an ascending
oruuXl; Jencote the new sanuple vy Z2 = (zl, «+» IZy) such that

2y Z

P . (_zﬁ ; W = m+o. Froun which a mew sequence,
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Zgo o+ By v eee 3 Zyy s is formed by putting

1 if z4 is an X -« observation

o if z; is an Y - observation

loe Hank kunction:

Tre rapk fupction of the X observa‘ions is detined

Iy

H - o .
gs Icllowse

i if 2y = 1

4 Jinear stutieric i3 definea as cne of the form

K
—~ ‘-.!
5 o= ? 2 8GRy (1.1)
wreIa The ¢ ‘s are constesnis calisd the regression constants

anc the =2{ }'s are trunctlcou of Hi calied the scores,.
Tue proclem of iunterest in this thesis is to test

tne nuil nypothaesis

HO : F(x) = u(x) (l.2)
4; alnet tne altern~tives

Hy ¢ Flx) £ G(x) (1.3)
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within the slternative hbypotneses, we are interested in

the following two special cases:

jad

L F O = Fx - @) , 8 £ o0

1

Hla : Gix) F(x 7/ @) , 8 £ 1

J:l with ron zerc € is the location slternative two

siied case &nd with € 7 o (¢r @ <o) is the one side
ioceTics sliisrnstive.  Similarly, 512 with 8 # 1 ie the
§UiLs faermative of Tng two-giled, wneress € 1 {or @(1)

N - - - ~ ~ - - LS - -
oL LrT i we navae ths t-test which is the
- - - — - W T [— T £ - - g - hi
z el TmIe P2l E lurT0 fco zThisg czse. Generslly,

LTt oS o r ol . . T Tl LT @ ¥DoLIogncwn, we cen deduce the

ot S, eTele Tl TuoT.e 4T LoD 32 DanF CRses we have no
¥ . ) Te.IorTorL XX oend tnis nakes

IomL L I HioT.er L rrpITmornt cgse iz ownaen X cannot be
- P Lole an - ey~ - | *-
T i8.Ie DLlrTicE. LY Dat Cs Trarred or avsluated irn
B - ~. e e exaTr A P b
Liad Lol T1 alolEn .V LAy LELLy VED LSy ene )
- N - - P P LI . | e 4 |
Foerticnotely, l1iere exl8ts seversl [ri(Csduire wnlch are
- e
CiileC nonparau=stric gr distririticn - free methods. The

ronK tests s=re of  gTeat iijortsice among the riazss of

Central Library - Ain Shams University



23T rank

w

niagararsiric Ltests. Some charscterizuics
s

185 3re :iven in the following:

. - U, & e .
lece wSRI &3 Yar.izute of Linear Kany 7o
For toe linear rank test (IRT) .:ven by equation
.35 tue pesn and the variancs 2an te srtszired zs follows:
o
{4 3
=N L \L I . |
Dl = R ;:;\:’.,“xl f
e L -~k
A
i ; -
= - .J‘ﬁa\::,' T - RN g = J,, :.—4,&,.-¢,N
‘ L s b
\.'—"_.
= < LS, e 4 Bw oy IEoADRLLLICLT Giztriiuted l.e.
: ~ = L. .
i e T i ot ‘\' R
K=
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