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The problem of mcreernin. data nes vceupied
the runcs of statisticians Tor meny yeurs., &ll
statl.tical methous depend on some unaerlying
assunpoions which has to characterize the data
before the anslysis. One of such assumption is
the assumption that the data belong to one popu—
letion and it is free from any deviated valuese
Tre statistical methods of screening data for such
outside values 1s called tests of outliers which is

the 1itle of our thesis.

The work which we have Jdone cun be conside-—
red unigue In it's subject. we were aple to louk
ena review all the procscures of Jdetecting out-
liers up to the precent time. In the meantime
we Lave developed hew procecdres or testing out—

liers in the multiveriste cuase.

Srapter I o involves wll the tests which ure
develo, =d in the case of the univariate varisivle.
Sumriar gy of the test procedures anc their uses
inclading the corresponcing tebles of the eriticul

values,
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vorisble .nd in slmple linpear regressiol 1irieis.

frapter 111 is a valusble worx and contales &
new conhribution to the methods of testing vutliers
in tre field of multivariate daita. e have noticed
in our investigation that very little is done in the
maltivariate case which inspired us to go further in
this cice, In this chapter we took data from the
agriculture cencesus to demonstrate the use of this

technigues

In the last chapter, we thought from the point
of view of completeness of the work we have started,
we reviewed the procequres of detecting outliers in
the analysis of experiments, we snowed the importance
of those rocedures and its impeacts on the results

of the ar-lysis.

~uis thesis, for the first time, put togethner
g1l the #ork Cone in the field of testing for outliers.
8o it ran be considered a unigue reference bouk of 1ts
xinad in this subject. In adcition, it containg a new
contribution work 1n the fielda of multivariate data.
Some 2o. ples were given In wll chapters to expleln

the method of aprlicatlion.
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This work recuairel us to look In wll literwtare
ara journals up—-to-date., It involves knowledge and
research in quite & number of fields, such &s; sta-
tisti~al methods, distritution and prcbubility
theory, estimation, analysis of variance, aesign of

experiments and multivariate methods.

We hope, in our work that we have contributed
in going a step forward in serving our people and

nation on the way of our imuortal mescage.
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A 1s & random variable.
Y Is a random variable.
SZ Ia the sum of sSgUzIES.
5 T+ the sample standard deviation.
a3 Ts the variance covarignce matrix.
e Is the error.
X Is a random vector.
2 Ts & Hotelling T° Distribution.
D2 Is the Mahalanobise distance.
sﬁ e an independent mean sguere to the common
variance 0‘2 .
N.S5. No. significance.
ANOVA T~ an emlysis of variance.
Y =a + X Is linesoyr regression,
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OHAETEE ULE

OJTLIERS IN UNE VERIATH
- Introduction -~

An outlying observation or loutlier" is the
observation that appears to ceviate markedly I'rom
other observations of the sample in which it
occurse 1t may be mercly an extreme manifesta-
tion of the random variability inherent in the
data, in this ease we will keep ite Or 1t may be
the result of gross deviaticn from preseribed
experimental procedure, O an arror in ealzulation
or recordirg the numerical value. Investigation
of the reason and rejestion of the observation
because it 1s belxg from a dafferent population
than that of the sample values. If a physical
reason was discovered for arn outlier, then it 18
either (1) rejected (11) correcteda or (1ii) rejec-

wed, and an adaitional obeservation is taken.

Put if = physical reason 1s nd Known then in
addition to the (ii) above the otservation is
rejected and a trunoatad sample tneory ic used

in the analysise.

A statistical test may always be used to lem

Central Library - Ain Shams University



support to a Jjudgment that a physical reacon Q0E€s
swctually exist for an outlier or to initiste actlion
to find a physical cause. Trere is a numter of
criteria for testing outliers. in some of these the
doubtful observetion 1is ineluded in the caleculation
of the numerical value of a sample eriterion ( ox
statistic) which is then compared wilth a eritical
value based on theory. The eritical value is that
value of the sample criterion which would be excee-
ded by chance with some specified (small) probabi-
1ity | =< on the basls thal all the observations

are random sample from & single parert populaticn.

-~ Historical Comments —

A survey ol statistical iiterature indicates
that the problem of testing the significance of
ot lying observatlons received considerable atten—
tion prior to 1937. Since this date, however,
published literature on the subjk ct seesms Lo nave
peen unusually scant, Lerhaps vegaw e of imherent
difficulties in the problem as pointed out by

1936
Pearson and Chandra Sekar/& 591;These authors made

-

some important contributions to the problem of
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outlying observations by bringing clearly in the
concept of efficiency of tests which may be used 1n

view of admissible alternative hypotheses.

In 1933, F.k. kider, 3% ;publisned & ratner
comprehengive survey of work on the prouvlem of
testing the significence of outlying coservations up
to that date. The test criteria surveyed RY Rider,
appears to impose as an initial condition that the
standard deviation v , of the populatim from
which the items were drawn,should be known accu-—
rately. In connection with such teste reguliring
accurate knowledge of o~ , we refer to Irwins criteria
1925 _i:zﬁ"iwhfch utilize the difference betwecn
the fPirst two individuals or the differcnce between
the second and third individuals in random samples

for testing the signifilcunce of outlying obser-

votionse

In 1935, McKay?z?ﬂ publisned a note on the
distribution of the engeme minue the mean in samples
ol size n fror a nomnal universe and the distribu-
tion of this statistic in samples of n-l1 {rom the

same population. McKay gave also an approximate
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expression for the uprer percenta.e points of the
distribution but 4id not tabulate the exact dis—
triwution due to the complicity of the multiple

integrals involved.

Under certain circumstances, accurate knowledge
concerning ¢ may be availzble as, for example in
using "daily control" tests of student (William
Gosset {:gj :}), The population standard deviation
may be estimated in some cases with sufficlent

precision frém past data.

In 1935 also W.Re Thompson[-uéj} aprarently
had this very point in mind when he devised an
exact test in his paper, "On Criterion For The
Rejzetion Of Observations And The Distribution Of
The Ratio Of The D@vi;:ion To The Sample Standard

Deviation'. Thompson showed that if

tiz(xi-—i)/s (1.1)

shere X and s 1s the sample mean &nd sample
standard deviation, ard Xi i1s an observation
sek cted arbitrarily from a random sample of n
items drawn from a normal population, then the

probability density fuunction of
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