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TESTS OF UNIVARIATE NORMALITY )

1. Introduction

A large class of goodness of fit tests in the theory of
statistical inference are tests of univariate nordality.foot. of
narmality enable testing the goodness of fit of a sampled dis-
tribution function by the normal distribution function of a give
en random variable.

Historically, the tests Vr“‘ and b2‘ built in the  thirts
les, are the first tests for normality, Other tests were deve=-
loped by Geary (test g), ODavid et al, (test n), Kolmogorov (test
D), Cramer and von Mises (test CM), Anderson and Darling (test
Az). Shapiro and Wilk (test W), D’Agostino (test Y) and others,
Beside the above mentioned tests there are many modifications
which are widely discuesed in the paper,

Let a random vaerieble X of a continuous type be distributed
in the way determined by a distribution funotion F(x) and with
distribution parameters p = E(X) and 82 = D%(x).The fact th.t
the variable X is noraally distributed with parameters p and a2
is denoted as X ~ N (p, o 2), Let the sequence Xy, eees % MCERD
denote a sample consisting of n independent observation of va=

‘riable X, and X and arithmetic mean, 2 - the sum of squaraed
deviatians,. 02 - ‘variance, and 8 = standard deviation from
the sample, Sample {y‘} denotee non-decreesing ordered observa=
. tions of sample {x } so that y1 € «eo € Y, Function Fn(x)

"% Lecturer at tha Department of Mathematical and Statiettcal
Mothods, Academy of Agriculture, Poznafh,

[119]



120 Wioslaw Wagner

is an empirtical distribution function, where x is an arbitrary
real number, 4.e. the obsarvation function < x, while & (u)
and @'1(p) are the normal distribution function and quentile
of the p~th order of distribution N(D,1), respectively, For o
determined x the value of Fn(x) is & random veriable 0, 1 (n,2)
fy eoes 1a
The order statistic is a random variable Yi being the k-th
variable in the sample {y1}. The sample {yi} is called the =~
order statistic. Vhen X ~ N (y, o?) then Y, 1is @ normal or-
der statistic, {yi} - a sequence of normal order eq{ttatth and
{"1} a sequence of N(O, 1) ~ order statistics, where uy =
= (y; = p)d) The order statistic u, has distribution pareme-
ters: E(ui) =0, Dz(ui) " Vygo Cov(ui. "J) - Vg $, .} =
=1, ves, n, then for N(u, d) = order statistics e have
E(yi) = @ + duy, Dz(yt) = dzvu and Cov(yi, Y, = dzvij.
N POPTIE L AT [n/2] are tabelarized for
vorious ns, ‘while Vie * Vit,n and Viq ® V1J i fqr 1,3 = 1,0,
[(n/2): 14 3 only forn =2, ..., 20 (of, fzo], . tables 9
and 10).

The values of m, = m

2. The Hypothesis of Goodness of Fit
‘of the Empiricel Distribution.
with the Normal Distribution

~

The statistical hypothesis of the empirical and normal di=-
stributions 4s formulated as follows. Let F_~ denote a class
of normal distribution functicn and G =~ a clesess of distribu-
tion function of random variables having the third momant (93)
other than zero and finite fourth central moment (y4). at Fy n
n G=g. Lot us put a hypothesis H, i F e Fy and H, : F e G,
that the function F(x) belongs to the class of distribution
functions Fy, and G, The hypothesos HO or H1 will be simple
if the distributions belonging to classes FN or C have the known
distribution parameters. ' ' :

The hypothecis Hy ageinst H, 1o verified using one of the
testo for normality, Generally, they are divided, according to
the structure of tect statistics into
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2

1) Pearson’s X“ tests for goodness of fir,

2) tests based on the conparison of eupirical and noranl di~
stribution functions,

3) tests using sample momaents,

4) tests based on order statistics, g

Pearson”s %2 test will not be discussed here, since it ie
vwell-known. It is used mainly for large samples, especilally when
the obsarvations are in the form of grouped data,

Next we shall consider the tests within each group and finale

ly & general discussion will be presented.

3. Tests Based on the Comparison of Empirical
and Normal Distribution Functions

These tests are based on the distance of distribution func-
tions F(x) e Fy ond Fn(x) being the estimators F(x) and from
the sample under the hypotheeis Ho {13]., Under the simple hypo-
thesis F(x) will be replaced by F(x),

Let F_(y,) denote the value of distribution function F_(x)
in point Yy and z, "“"“1)" vwhere

[ PRl B TR gy @ = known : o (a)

(y1 - YY) /s, p» @ = unknown (b)

gl (y; = p5 /8, p = known, ¢ = unknown (e)
L (vqg = ¥) /0 - p = unknown, o = knqwn (d)

n - : .
ot 82 . Z(yi 'VE)Z/"‘ The case (a) refers to the class FN of
i=1 4
normal distributions determined completely (a simple hypothesis),
while other cases do not determine the distribution function F(x)
wholly (a complex hypothesis), The following tests belong to the
above mentioned group: ,
= Kolmogorov=Smirnov

K = sup IFn(x>- F(x)|.

~0< X <00
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1<ign
~ Kolmogorov
p* - ma x (1/n = z,), D" = max (z‘ - (1=1)/n)

1<1ign 1<€1<n

D = max (D*, 07),

= Kuiper

ved*sn",
3
-~ Cramer=-von Mises

n
W e 1/(20) + ) (z, - (21-1)/20)2

i=1
n T '
= Z zf ~ (1/n) Z (21—1)2‘ + n/3,
i=1 i=1
’ F
n ; N
Wy . Z (=, = (24-1)/2n)?
i=1
: n
Weq = Z-(zl - 1/(1_!01))2g
i=1

= i
W, = Z (x1 - (21-1)/(2(n+1)))?,
1=1 : : ,
- Watson T
y n . 4
u2 - wz .' ﬂ(i - 005)2' i Z . Z ‘1’"' "
‘ bt iel’



Tests of Univariate Hormality

123

=~ Anderson=Darling

n
AL ol api = (1/n) 2(21'1) [1n g In (1 - zn-i#i)]'

i=1
2 !
Agy = =n = n/(n+1)2 ZE: [(24=1) 1n z, ¢
i=1

+ (2141) 1n (1-2 )] =[(2n+1) 1n z, =~ In(s - zn)].

n=1i+1

n
App = ~(n+1) = 1/(n+1) :24 1 [1n z, ¢ In(1 - zn-t#i)L
i=1

In the above test statistice z, ossumes the velues according
to the cose (a)-(d). The best known tests for the simple hypo-
thasis Hy are D, W and Az. The above mentioned tests are gi-
ven in their summation form- though originelly they were present-
ed in en integral form, which we shall mention later., The tests
belonging to this group have known distributions in case (a), For
some tests (D, V, u, wz, Az) modifications are given for cases
(b)=(d) [25], whose critical volues do not depend on the sample
size but only on the significance level o , For the KS test in
Case a the criticel value was given, among others, by Fiee
[10] (table vIII) and for () by L4111 efors [16]).

‘ The tests origineting from Cromer-von Mises and Anderson-
~Darling tests were generated from general integral forps; respe~
Ctively

: 1
Wen- ‘f (y - Si) zdy
' 0

and . 1

A% « S{(V - S'i)zly(z-y)}dv-
4 o : '

‘where S, is a certain function of i and n,

i
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The statistics Wygqo “21' A21 and A12 were obtained re-
placing 1/n by 1/(n+1) (the first index) or (4 + 0.5)/(n + 1)
{the second index), G reen and Hegazy [13] 4intro=-
duced tusts for normality of the above statistics, and proved
their predominance as far as their power was concerned, over the
tests W2 and AZ given in a summation form,

4, Tests Using Sample Moments

For the sample of n observations {xi} we determine & central
moment of the k~th order

n
mk - (l/n)z(xi -1 i)ko k = 2‘ 3. coe
i=1 :

Statistics yS; - ns/fng and b, = a4/n§ are unbissed esti-
mators of parameters fi; = ./ o> and B, = by o at x

% N(y,dg). then p; =0 and p, = 34, hence Vﬁ; =0 and
f, = 3. This means that yB, end B, are equal to O and 3,
respectively, for normally distributed random variables, There=
fore distributions of variables for which parameters (ff,, 327
have values close to (0,3) are treated as “almost normal“, For
the construction of tests for normality being discussed Slut=
sky’s  theorem is used [10]. It follows frow this theorem that
yﬁ_; and ba are converging- to -yﬂ;‘ end p2 when n=+00. The pa=
raveters of distribution of these variables under ﬂo are [2]

E({S;) =0,

3(n=1)/(n+1),
E(bz)

0, when n-wy
6(n=2)/(n+1)(n+3),

6/n; whoﬁ n-+,

0?(y5;)
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200 3 r24n(n-2)(n-3)/(n+1)2(n+3)(n+5).
b . {24/n, when n-+oo .

To the discussed group the following tests belong:
- ‘atandardized third sample moment ~

oRRWE L

used against the hypothesis stating that the G-clase distribu=
tions are skew (yﬁz ¥# 0); the critical volue for n > 25 was
given by Pear son and Hartley [19] (table
34B) and for n < 25 by Muldholland [18]);

= standardized fourth central sample moment

2
b2 - m4/m2,

used against H1 stating that significant points class distribu-
tions are symmetric; 8 critical value for n » 50 was given by
Pearson and Hartley [19);

- DA gostino~-Pearson [5]. For a given value of
the above determined statistic b we establish probability P
(bz € by(p, n)) = p, where b (p, n) 1s a critical value of b,
dictrtbution for given p and n (p = 0,001, 0,0025, 0,05, O OL
0.02s, 0,05, 0.10, 0,25, 0,50, 0,75, 0.90, 0,95, 0.975, 0,99,
0.995, 0,9975, 0.99; n = 20, 21, ..., 200; b2 = 1,54 (0,08)
7:22), Then we determine quartile X(b,) e 3~ p of the p=th or-
der distribution N(0,1) using sdequate tables [29](teble 3), For
VG; etatistic we have the quantile

XD = 8 1n {yi/a o[(By/2 4 1]M2},

~ Where constsnts & and ‘1/1. are tabelarized at n = 8(1)50, 52
(2)100, 105(5)250, 260(10)500, 520(20)1000- We determine
- test based on the statistic

- X2 (457) + X (bzl,

”ﬁich. under "0' has xg distrzbutton; The advantage of tqst‘
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K2 is the possibility of testing departures from normality caus=
ad by skewness and kurtosis, Such a test is called the omnibus
test, At n > 200 4instead of K2 the statietic

R2 . (n/za)[a (7/”—1‘)2 + (bz - 3)2]

16 used. The variable K2 hae en asymptotic xg distribution.

- Bowman-Shenton [1]. The variable VG; ie symmetrically di-
stributed, while b2 is ssymmetrically distributed. The curves
used for cach of these variables are as follows: forsys; Pear=
son’'s curves of type VII or t-Students, for b2 Pearson’s  curves
of type VI or IV, In both cases Johneon’s transformation [15] to
Sy curves gives a satisfactory normasl curve for)/E; [3); the sy~
stem of SU curves i, howevar, less satisfactory for b,, Sy cur=
ves provide good consistency for-fg; et n »8 end for b2 at n »
» 25, For small samples Johnson’s Sg system is a sufficient ap=-
proximation for b, (e.g. for n = 20 it is pi(bz) « 3.019, and
ﬂa(bz) = 8,54), Hence we have test statistics ;

stYG;) " 81 ainh™? (YG;/ 11)'

Ty + 8, sanh™? (b, = 8 /2,),n 525

Xs(bz) -
: b~ g
1t 82 in E3;~3;—:—5;, n <25

where constants 81. Toe 82. Ays A, are determined using the
method presented, omong others, by Pearson andHar-
tley [20]. we determine the statistic

¥2 o X2 (VB]) + XE(b,),

which under Hy has approximately x: distribution. Criticsl va-
lues generated by the Monte-Carlo method for n = 20, 25, 50, 100,
150, 200, 300, 500, 1000 were given by Bowman and
Sshenton [1]. The Yg test is also an omnibus test,
~-PeasrsoniAgostino-Bowman [21].  Let’
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YB; (a') be the lower and upper 100a'(j=th percentile of 1’5: dis~
tribution, and let ,b, (o) and b, (a') be lower and upper
criticel points of b, distribution, Four points with coordina-
tes  {=vb; (o), ,by(a)}, (V] (o) b, () JufovBy (), 4by ()]
v {vﬁq (a'xlbz (a')} form & rectangle. When variables iﬁ; and
bz are independent then their values determined from the sample
X, are outside the rectangle with probability o' = 0.5 ‘(1 -
(1-a)1/2}. The R test determines the fraction of points (752,
bz) which should be inside the rectangle,

5, Tests Based on Order Statistics

Under H, order statistics {Yi} have expected values and va-
riances=covariances denoted by known linear functions of pera-
meters p and ¢ . This allows us to apply the least squares me-
thod to the estimation of these parameters [17]. The best unbia-
sed linear estimator & of the parameter d can be generally

written in the form:
h
g = Z dn-io],'t'

i=1

where h = [n/2], ty ® Yneteg = Yio while {dn-1+1 A ‘are cone
stants satisfying certain conditions (e.g. their sum™ is equal
to zero for each n)., On the other hand the unbiaced sample es-
timator of the parameter ¢? 1e expressed by the variance from
the sample 82, The ratio of 82/¢% without a constant is
close to 1. Tests built on the ebove ratio  have left-hand~side
critical regions, and the velues  of statistics are < 1, The
following tests are included into the discussed group:
-Geary [11] '

. ,
g = > ly, = ¥1/tns?)H2,
i=1 - £

‘eritical velues are given in tables prepared “by P e a r,ejo n
and Hartley [19] (table 34A);
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~DovidHortley-Pearson [6]
u = (Yn - Yl)/ﬂt

eritical values are in the above mentioned tables [19](teb1¢ 29C );
~-Spiegelhalter [26]

T = [1/(cu)" + 1/9"1/",

where ¢ = (1/2n)(nl)1/”
above;’

~Shapiro-wilk [23]

h
vl oi el

and m = n=1, and u and g are given

i=1
where v
n n
:z:a = 0 02 e 1
1,0 L ‘4,n
i=1 i=l

~-Shapiro-Francias [22]

h
W -[ zzz Ch=1+1 t1]2/(811 82)’

1wl
where
- n
; 2
Camgsl * -n-1+1/1/8;' 8n - EE: my.ni
T i=1

~-Weisberg-Binghan [28]
h. ;
Wl :E: Bne1s1,n '1] 2/{d, §%),
isg. =
where 15

e aalC o T



Tests of Univariate l‘ormath; 129

D s —— s o

i=1
or
Y =y/A' (D, = 0,282095)/0.029986
-=Fillibren [9]
h .
~ o2v1/2
e Z Mrei+l t /(8,8 Vs
i=1
where

‘ n
'1 ~
M @ (my,n)e " Z"f.n'

oo™ (0.5)1/". L 1 1= @ a

m, e (1= 0.3175)/(;. +0.365), 4 =2, 3, ..o N1,

1."

Critical values for the above mentioned tests are given by
their suthors, end for the W test also by Doma s ki [7]
(table 11), '

We reviewed various tests for normality, They are divided
into throo basic groupe according to their structure, Many of
these tocto have the proportioo of thn o-ntbu- test., The '1ogt9r
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can be advisable when some @& priori information on the departure
from normality is given. From this group we discussed the tests

K2, Yz, Te Wel W75 N Dy, and r. All of them have been given in
the last 15 yesrs, So far the omnibus test has not been con=
structed in the group of tests besed on the comparison of nor=
mol and empiricel distribution functions, In this group of

tests the Cramer=-von Mises and Anderson-Darling tests with mo=-
difications should be mainly used,

Many normality teste reveal similar properties Statistics on
which the tests vb,, b,, u, 9, W, r are based, are invariance
due to the shift of scele and location. Therefore, they ere
suitable for testing complex H, hypothesis, The tests D, KS,
Uz. Vs A% have completely determined distributions under Y ond
are suitable for testing simple hypotheses of normality.

For the majority of tests the density function of their di=-
stribution statistics have not been found yet. The critical ve-
lues required for them have been generated by means of the Mon=
te«Carlo method., The tests W, W, W, and r heve left=hand-si-
ded critical regions, Some tests etatistics 'need some constants
for each n (e.g. .teste W, W', @, r).

The problem of power of the normality teste is relatively
well known and has been diecussed among others by S h ap i-

ro etal, [24], Stephens [25], Giorgi  ond
cCinci [12], Green and Hegazy [13] and
Paarson et. al [21], However, there are few general

results which are complete and applicable, as it 1s the ce-
se in the theory of parametric tests, Mathematicel difficule-
ties connected with determining the power of tests are usual-
ly very big., It is elso difficult to determine practically the
G cless distributions.

It is known that for the normal dtatrtbution~vﬁr'- 0 and pz
= 3, Siwilarly, other distributions can be charactorizod by
giving e pair of values (v, (,). Hence, from the G class
the distributions from the below groups dro chosen according to
the values of ;' end (3,. Below we shall present parti-
cular groups giving for each of them the type of disetribution
and some distributions belonging to these groups: ¢

Group 1: lvﬁ:ls 0.3, f, > 3.0 asymmetric distributions
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with long tails =« xa, log=normel, non=central xz, expononé B

tial, Weibulls, Pareto’e:

Group 2: |V, |>0.3, B, < 3.0: psynmetric distributions
with short teils - beta, Sg Johnson“e;

Group Sslw/ﬁ;‘I < 0.3, (, > 4.5 symmetric distributions
with long tails - double X°, wuniform, Cauchy’s, Laplace’s,
Tukey“s, S Johnson’s, logistic:

Group 4:[vf |< 0.3, [, < 2.5; symmetric dietributions
with short tails = beta, double X2, Sg Johnson”s, Tukey’s:

Group 5: |V |€0.3, 2.5< B, < 4.5; almost normsl  die
tributions - t-Student’s with 10 degrees of freedom, Sy John~-
son"s with parameters 4 = 0 and &« 3, logistic, Weibulls at
k = 2,

We include the distributions into particular groups using the
known values of VB,  end [3,. They differ significantly within
the same distribution determined at vartous values of parameters
dotermining it, For 1natanco, for x we have W/ﬁﬁ = 1,41 and
B, = 6.00, while for 'x1o -V@, = 0. 89 end (3, = 4.20. Due to
_ this the same distribution et the values of parameters determi-
ned in different ways, is included into various groups.

Table 1 presents power of some testse for normality, expressed
in per cent, for o = 0,05 and n « 20, taking into account alte=
rnative distributions: x:, n=1, 2, 4, 10 degroao of freedom,
log-normal LN(p, o) with parameters y = 0 and ¢ = 1, t=Student’s

t, with two degrees of freedon, Cauchy’s t;, beta B (p:q) wiith
parameters p = 2 and q = 1, uniform B (1,1), and_Laplaco s,

The procedure for testing normality based on the VW test has a
greater power for almost all G clase distributions than other
tests, Especislly, ‘the VW test ise sensitive to asymmetry with a
'1°n9 tail, For instance, for the population with the distribu-
tion xfo. x‘_ and LN (0,1) the values of pover are 29, 50 and
93, respectively, In the group of tests for normality based on
arder stetistics the ¥ test should be assumed the best one as
far as power is concerned, when n € 50, Similar power proper=-
ties have the W’ and r tests which can be proposed for larqe sam=
Ples of sizes 50 € n < 100,

The tests based on uanplo moments reveal big power at a defi—
ned type of G class dxatrtbutiono: \/E“ for asymmetric distri=
‘4hutions with long tails (X,. Xza 'x..- w (o, 1)) and "" - by



Empirical power of tests for normality in per cent,
a = 0,05 and n = 20

for

Table

1

"G class \/(3_‘ 1,
istribu~ B 2 W 2. a2 K2 - *|

1 B2 D v v A b, b R W W ¢ Y Y

. tions 5 X - % % JI
Xe 2,83 15,0| 94 86 54 94 93 - . §9 53 82 B2 98 94 94 80 -~
%% 2.00 9.0| 33 50 74 71 70 82 <+ 74 34 60 61 82 82 52 -~
s 1.41 6.0 13 33 45 23 21 15 19 49 27 40 39 S50 24 - 24 -
1 0.89 4.2 7 18 23 24 14 - 14 290 19 27 25 29 - - 16 ~
wN(0,1) 6.19 113.9| 95 78 88 84 85 91 49 89 58 82 81 93 94 94 77 =
{8(2,1) o 1.8 11 12 16 17 18 17 - ©0 29 16 17 23 4 4 8 14
B(2,1) -0.57 28] B we D26 AR 2D B 23 2221 I e e € -
{Laplace”s 0 6.0| 17 22 26 22 25 26 =~ 25 27 25 26 31 33 33 28 34
t o - | 41 86 88 87 €8 98 - 89 81 79 80 89 91 92 92 94
1ty 0 5 “« 55 « = = = = 52 S3 54 82 54 59 60 56 66

* Directional test.

Jeuley meisetp
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for symmetric distributions with long tails (t,, B8(1, t,)0.An in~
teresting power value ranging from the power of toeta-\/s; to b,
is in the case of Kz and R tests, Hence, a conclusion can be
drawn that from the above mentioned tests the tests b1 and b2
should be used at determined distributions and tests K ond R
in the case when it 1s impogsible to determine distributions from
the G class,

The tests for normality based on the measure of consistency
of empiricel and normal distributions reveal similar powers al-
though the best of them is the A° test and the worst the D
test, Tests wz, Vv and U? have similar powers as the A2 rest,

In the light of the above mentioned tests for normality the
Ka test is much weaker at G class distributions given  in the
Table 1, Therefore, it should not be used in practice as a test
for normality. Instead of the xz tost in the case of large
Samples n > 50 without constructing the disjoint series, D*A~
9ostino”s Y test or W' test should be used.

As was shown by D ye r [8] the tests for normelity
With unknown parameters p and @® have greater power than the
tests with unknown dz only. Besides, the power increases with
the increase of n at both unknown parameters p and a2,

Insignificant differences in the critical values of tests for
normality based on the comparison of normal and empirical di-
Stribution functions occur when 62 is estimated by 02 or 8?. The
_ Sritical values are much lower when both paremeters p and 2
8re to be estimated, The power of the normality test 'increases
significantly, os shown by Pear s on et al, [21],  when
instead of the omnibus test @ directional test is used, The di-
rectional tests for normality are used for determined G class di-
Stributions, For instance, D°Agostino Y test can be treated as an
omnibus test for various G class distributions, however for some
of them, when B, < 3'a left-hand-sided Y test can be used, while
for others, when B, > % a right-hand-sided Y test is employed.

" It should be noted thet the power of test increases with™ the
increase of the sample size n. For 1natcdcq. for the W test at
9w 0,05 and distributions “xi. XEO.A LN(Q.l) the power is as
follows; 2 ‘ ' SRS R

2
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n | 223, | weo,2)
R MR g 60
20 | 50|29 93
0 | 71|38 99
4 | 87|48 | 100
50 | 95|56 | 100

That ie why when testing the normality of given variable at
least one sample of size n > 30 should be used. On the othe
er hand, the power of test decreessee with the decrease of
significance level «a, For instance, for tests Y and W at the
distribution LN(0,1) we have the following powers:

o 0,10 0.05 - 0.02 0.01
g w Y w Y w Y w

n

10 51 68 | 42 | 58 . 34| 45 | 28 | 38
20 BO 95 | 75 | 92 | 66 | 86 | 61 | B1
30 93 | 99 | 90 | 99 | 86 | 97 | B2 | 96 |
40 .97 100 94 1100 | 92 | 99 | 90 | 99
50 99 | 100 | 98 (100 | 97 {100 | 96 {100

Hence, of great importance is an adequate ch@ico of signi-
ficance level o to verify the hypothesis H. _
It can be suggested that in the above groups the best tests
for normality from the point of view of their pbwer at  adequate
eample sizes are the following tests:
Group 1 - W test, for n < 50, : :
~W" test for 50 ¢ n § 100, \ ST
: ‘an arbitrary W, V, V% test, for n > 100; ]
Group 2 ~ W test for n < 50, 5 |
5, tests Ka, R, for n > 80; !
Gro’up 3.~ r teet, forn < SO, . v
one of the W' or r tests, for 50 < p s 100,
Y test, for n > 100; T s
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Group 4 = b2 test, for n < 20,

Kz test, for 20 ¢ n g 200:

Group 5 = W test, for n € 20,
b2 test, for 20 < n < 50,
one of the W’ or r tests, for 50 ¢ n g 100,
one of the K2 or Y tests, for n > 100.

Generally, the procedure of verification of Ho with normal
distribution of random variable X on the besis of a simple sam=
Ple {xi} taken from a population according to a carresponding
Scheme of sampling, should be es follows. We determine the va-
lues of'vG: and b2 from sample {xi}. They are the estimates
V@I and ﬂz. Then we choose one of the sbove mentioned  groups
énd a respective test for normality according to the sample size
n If the type of departure from normality (e.qg. skewnass) is
known, we choose the test of the greatest power which would
Correspond to the determined hypothesis H, (e.g. the \/5; test
for asymmetric skew distributions) and if there 1s no such an
® priori information one of the omnibus tests is used.
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TESTY JEDNOWYMIAROWED NORMALNOSCI

W srtykule prezentowane sy testy jednowynioronvj‘ normalnodol
b Podztalzkna tgit oparte na poréwnaniu dystrybuant rozkladu ese-
Pirycznego i normalnego, test wzkorzystujece momenty 2z - proby
Oraz testy oparte na'stltyotyZoc pozycyjnych, Oméwione zostaly:

. Podetawowe wtasnodci poszczegblnych testéw, W s )
Punktu widzenis odatqgatwo od normalnoéci, Przedyskutowana ZoS=

tala réwniez moc przedstawionych testéw i ich przydstnosc do ze=
:tgsowaﬂ z punktupwtd;enta liczebnoéci préby 1 odstqp;twa od nor=
alnodci, ’ : _ PORA T et B

zczegblnoéei . R



