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function |y _lambda. lambda, ¢, S|=lambdafor BoxCoxtransformation(v)

%y = the non-normal data on which the Cox-Box transformation is to be
applied.

Yolambda = the estimated Box-Cox power transformation parameter.
Yoy _lambda = the Cox-Box transformed data usig the estimated lambda.
lambdal=[|;

P_lambda0=[];

for lambda =-10:0.1/50:10

[lambda. v_lambdal, c|=BoxCoxtransformation(y, lambda);

[HP]  =swtest(y_lambda0); “eShapiro-Wilk and Shapire-Francia
normality tests.

lambdal=|lambda0; lambda);
P lambda0=[P lambdal; P];
end

[maxP, jjl=max(P_lambdal);
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lambda=lambda0{jj):%sthe estimated Box-Cox power transformation
parameter.

[lambda, v lambda, ¢]=BoxCoxtransformation(y, lambda);

S=skewness(y_lambda);%Skewness of the transormed sample
observatios.

clf
probplot{(y _lambda),

% Probability plot. Produces a normal probability plot comparing the
distribution

%ol the Cox-Box transformed data, using the estimated lambda, to the normal
“odistribution.

pause

histogram(y lambda),%lots a histogram of the the Cox-Box transformed
data.

function [lambda, y_lambda,c|=BoxCoxtransformation(y, lambda);

%y = the non-normal data on which the Cox-Box transformation is to be
applied.

Yelambda = the Box-Cox power transformation parameter.
n=length(v);% the size of the non-normal data, y.

c=l;

minx=min(y);

if minx<i)

kk=find{v<zeros(n,1));

Ny=vikk); c=abs{minNy);

minNy=min{Ny);

y=y+c;

ji=find(y==zeros(n.1));

222



v(ii)=y(i)+0.000001;
end
if lambda ==

y_lambda=log(y);

else
yv_lambda=((y.*lambda)-1)/lambda;
end

%y _lambda = the Cox-Box transformed data using the estimated lambda.

function [H, pValue, W[ = swtest(x, alpha)
Y SWTEST Shapiro-Wilk parametric hypothesis test of composite normality.
Y SWTEST Shapiro-Wilk parametric hypothesis test of composite normality.

Yo by Ahmed BenSaida,
https://uk.mathworks.com/matlabcentral/fileexchange/13964-%sshapiro-wilk-
and-%sshapiro-francia-“enormality-tests

if numel(x) == length(x)

X = x(:); %a Ensure a column vector.

else

error(' Input sample ""X" must be a vector.");

end

X = x(~isnan(x));

if lengthix) <3

error{' Sample vector ""X" must have at least 3 valid observations.');
end

if length{x) = 5000
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warning('Shapiro-Wilk test might be inaccurate due to large sample size ( >
S000).");

end

if (nargin >= 1) && ~isempty(alpha)

if ~isscalar(alpha)
error(' Significance level "Alpha" must be a scalar.');
end
if (alpha <=0 || alpha == 1)
error(’ Significance level " Alpha" must be between 0 and 1.");
end
else
alpha = 0.05;
end
x = sort(x): %o Sort the vector X in ascending order.
n = length{x);
mtilde = norminv({{1:n)’' - 3/8) / {n + 1/4));
weights = zeros(n,1); % Preallocate the weights.
if kurtosis(x) =3
% The Shapiro-Francia test is better for leptokurtic samples.
weights = Usqri(mtilde *mtilde) * mtilde;
W = (weights’ * x)*2 / {({x - mean(x))' * (X - mean(x)));
nu = log(n);
ul = log(nu) - nu;
ul = log(nu) + 2/nu;
mu =-1.2725 + (1.0521 * ul);
sigma = 1.0308 - (0.26758 * ul);
newSFstatistic = log(1 - W);
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NormalSFstatistic = (newSFstatistic - mu) / sigma;

pValue = 1 - normedf{NormalSFstatistic, 0, 1);

else

% The Shapiro-Wilk test is better for platykurtic samples.

¢ = Usqrt(mtilde'*mftilde) * mtilde;

u = l/sqrt{n);

PolyCoef 1 = |-2.706056 , 4.434685 , -2.071190 , -0.147981 , 0.221157 . c(mn)|;
PolyCoel 2 = [-3.582633 , 5.682633 , -1.752461 , -0.293762 , 0.042981 , c(n-1)];
PolyCoef 3 = |-0.0006714 , 0.0250540 , -0.39978 , 0.54400);
PolyCoef_4 = |-0.0020322 , 0.0627670 , -0.77857 , 1.38220);
PolyCoef 5 = [0.00389150 , -0.083751 , -0.31082 , -1.5861];
PolyCoet_6 = [0.00303020 , -0.082676 , -0.45030];

PolyCoef 7 = [0.45% , -2.273];

weights(n) = polyval(PolyCoef 1 , u);

weights(1) = -weights(n);

ifn=35

weights(n-1) = polyval(PolyCoef 2, u);

weights(2) = -weights(n-1);

count = 3:

phi = (mtilde'*mtilde - 2 * mtilde(n)"2 - 2 * miilde(n-1)"2) / ...
{1-2* weights(n)"*2 - 2 * weights(n-1)"2);

else

count = 2;

phi = (mtilde'*mtilde - 2 * mtilde(n)"*2) /...

(1-2* weights(n)"2);

end
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ifln=3
weights(1) = 1/sqri(2);
weights(n) = -weights(1);

phi=1;
end
weights{count : n-count+1) = mtilde(count : n-count+1) / sqri(phi);
W = (weights' * x) “2 /{{x - mean(x))' * (x - mean(x)));
newn = log(n);
if (n>=4) && (n == 11)
mu = polyval{PolyCoef 3 , n);
sigma = exp(polyval{PolyCoel 4, n));
gam = polyval(PolyCoef_7 , n);
newSWstatistic = -log{gam-log(1-W));
elseif n > 11
mu = polyval(PolyCoef_3 , newn);
sigma = exp(polyval{PolyCoef 6, newn));
newSWstatistic = log(1 - W);

elseif n=23
mu = 0
sigma = |;

newSWsitatistic = 0;

end

NormalSWstatistic = (newSWstatistic - mu) / sigma;
pValue = 1 - normcdfiNormalSWstatistic, 0, 1);

%a Special attention when n = 3 (this is a special case).

ifn==3
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pValue = 6/pi * (asin{sqri(W)) - asin(sqrt(3/4))):

end
end

H = (alpha >= pValue);
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