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Abstract

One of the most popular scheme in monitoring multivariate statistical process control (MSPC) is the Hotelling’s T2,which
give a better result when compared with the simultaneous use of univariate counterpart, since the former captures the
correlation among the multivariate observations. Despite the merits of this procedure, there are some demerits which
includes variable(s) identification. That is, any signal by this scheme implies one or more variables in the process has gone
out-of-control. Therefore, identification of such variable(s) correctly becomes serious challenge. The Mason, Young and
Tracy developed diagnosis known as MYT hotelling’s T2 decomposition, this procedure aid the decomposition of the
hotelling’s T2 into diagonal components identifying the contribution of each and every variable(s) contributions. We will
demonstrate the invariate attribute of this scheme using five process variables.

Keywords: Hotelling’s T square, Invariance attribute, Matrix Permutation, Multivariate Statistical Process Control (MSPC),

MYT decomposition.

Introduction

Consumers are becoming much aware of quality and as such
become very sensitive to the standard of the products they
consumed. Manufacturers often give a listening hears to
customer’s complaint and certain quality are maintained. In that
case, industrial process is monitored to achieve certain
conformability of products. When there is outrageous
measurement in the process, signal is observed and attention is
needed. When the process variable is one, it is very easy to
interpret univariate control chart but when the process variables
are more than one, it becomes multivariate. And in a
multivariate control chart, it is not easy to identify the process
variable(s) influencing the out-of-control situation. But the
advantages observed over the use of multivariate quality control
charts when dealing with many variables has given it the desired
attention over the use of univariate control charts.

Hotelling’s 7° control chart introduced by Hotelling H." is one
the most used among the multivariate statistical process control
tools. Many authors had reviewed the Hotelling’s 7° control
chart for detecting mean shift in a process as seen in Sullivan
and Woodallz, Mason and Young3, Tong, et al 4, Vargas5 and so
on. However, the identification of process variable(s) that
contribute to the signal becomes the challenge.

Many approach has been provided by researcher as seen in the
work of Doganasksoy et al6, Hay and Tsui’, Altg, Jacksong,
Chua and Montgomery'®, Pignatiello and Runger'', Kourti and
MacGregorlz, Wasterhuis et al”, maravelakis et alM, Mason et
alls, Mason et allé, Mason and Young”, Alfaro et al'® , Verron
et al’, Aparasi and Sanz” to mention but few. The MYT
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decomposition of the Hotelling’s 7 statistic is mostly adopted
since it determine the variable(s) contributing to Hotelling’s 7°
control chart alarm, by revealing individual contribution and the
relative contribution among pairs and or more process variables
in a multivariate process. In this paper, we intend to demonstrate

the attribute of invariance of MYT Hotelling’s T°
decomposition.
Hotelling’s T°

There exist two phases in Statistical Process Control (SPC),
namely, phase 1 and phase 2. Phase 1 is considered as a
retrospective phase, and it constitutes set of observations
obtained from an in-control process whereby control limits are
determined, which involve estimation of the unknown
statistic(s), with the aim of achieving observations from an in-
control process. Individual observation from such in-control
process is then used as a reference data in phase 2. The phase I
test statistic and control limits for the Hotelling’s T? control

chart when l  and ZO are known is given as

T :n(x_uo)[ ZEI(J_C—HO)

and the UCL = 112—a(p)

But in a situation whereby the &£ and 2., are unknown. Two

When handling
observations (that is77 =1) and 2. When handling subgroup

scenario are considered; 1. individual

observations (that is 72 >1). The scenario are addressed below
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The Phase I test statistic and control limit for the Hotelling’s
T? control chart on individual observations (whenn=1) is
givenas T~ = n(xj —f)tS_l(xj -X)

(m-1)’

m

and the UCL =

:Ba£ m—p-1
272
Also the phase II test statistic and control limit for the

Hotelling’s T? control chart on individual observations (when

n=1)isgivenas T> =n(x—x)' S~ (x—X)

p(m+1)(m-1)
m(m=p)

and the UCL =

a,p,m=p

The Phase I test statistic and control limit for the Hotelling’s
T? control chart on subgroup observations (whenn >1) is
given T° = n(X, —x)'S™' (X, - X)

(m-1)(n-1)p
mn-1)+1-p

and the UCL=

l-a(p,m(n-1)+1-p

The Phase II test statistic and control limit for the Hotelling’s
T? control chart on subgroup observations (whenn >1) is
givenas T> =n(x —x)'S'(x - X)

(m+1)(n-1)p
mn—-1)+1-p

and the UCL=

1-a(p,m(n-1)+1-p

Decomposition of hotelling’s T*

The form of the MYT model of 5 dimensional vector can be
written as

5
T? = Tl2 + (TZ?I + Tfl,z +..+ Ts%1,2,3,4) = le + Z Tj2A1,2,m,j—1 ey
=

The decomposition first term, le is known as the unconditional

Hotelling’s 7°and  the  decomposition second  term,

5
ZTle 2l is known as the conditional Hotelling’s T?
Jj=2

(x,—x.)° n+l
2

Tj = : 2 : - Fa.l.n—
S’ n

J

() j=123.p

where fj and sjz. can be used to estimate the mean and standard

deviation respectively for variable X;. The unconditional term

can be viewed as a univariate Shewhart control chart. It
estimates the squared standardized variance of j" variable. A
signal in this regards simply means that the /" variable deviate

greatly from the sample mean. T, will follow an F distribution

which can be used as critical value as shown above
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T2 = ('xj _)_Cj.l,z,...jfl) - (l’l+1)(l’l—1)
jl.j-1 2 n(n_k _1)

Si12,..j-1

Fa,l,n—k—l (3)

The conditional term is a standardized observation of the ;"
variable adjusted by estimates of the mean and variance from

the conditional distribution of X; given X, x, X and it

-1,
follows F distribution which is also used as critical value as
shown above, Thus, this statistic is used to ascertain whether the
7™ variable comply with the relationship with other variables as
established in the phase I of the process, since the adjusted
observation is more sensitive to changes in the covariance
structure.

In order to generate the invariant property of the five variables,
we start by choosing any one of the p=5 variables. Then we
choose any of the (p — 1) remaining variables to condition on the
first chosen variable. Next we choose any of the remaining (p —
2) variables to condition on the first two chosen variables, then
choose any of the remaining (p — 3) variables to condition on the
first three chosen variables. Then we choose any of the
remaining (p — 4) variables to condition on the first four chosen
variables. Iterating the same procedure will generate all the
decomposition equations which contain the same overall 7°
statistic, and this is known as the invariant property of the
decomposition. This decomposition is shown below.

Ilustration: Five process individual variables were used to
construct hotelling’s T> control chart and the control chart
below is obtained. It is noticed that two points were outside the
upper control limit (point 2 and point 18). We will use the MYT
decomposition method to illustrate how to identify the
variable(s) that contribute to this out of control situation using
point 2 for illustration.

The hotelling’s T control chart obtained for 20 observations
containing five variables

5 10 15 0

Sample

Figure-1: Hotelling T> Control Chart

From the control chart above, we will derive the decomposition
terms and also obtained the invariant attribute of the
Decomposition.

UCL=1242
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Table-1: MYT decomposition of the point 2 . ..
Components Point 2 values Critical value
Components Point 2 values Critical value

Tazs 0.3934 8.4694
T, *5.9768 4.0071 Tass 2.1479 8.4694
T, 1.5344 4.0071 Tias 0.1000 8.4694
T; 0.2062 4.0071 Tarn 0.2719 8.4694
T, 0.1244 4.0071 Tars 0.4153 8.4694
Ts 3.1971 4.0071 Tais 0.1860 8.4694
Tis 5.4128 6.3761 Tars 0.0376 8.4694
T; 5.8630 6.3761 Tans 0.0010 8.4694
T4 6.3213 6.3761 Tsas 0.0183 8.4694
Tis *6.4333 6.3761 Tsiz 3.1595 8.4694
Ty, 0.9704 6.3761 Tsia 3.8465 8.4694
Tss 1.7095 6.3761 Ts.1a 3.3707 8.4694
To4 1.4355 6.3761 Tsas 43845 8.4694
Tys 0.9552 6.3761 Tsoa 2.5934 8.4694
Ts, 0.0924 6.3761 Tssa 3.0187 8.4694
Ts, 0.3813 6.3761 Ti234 5.6235 10.4645
Ts4 0.1647 6.3761 Ti2ss 6.0242 10.4645
Tss 0.0924 6.3761 Tia4s 6.0608 10.4645
Ty, 0.4689 6.3761 Tis4s 6.8541 10.4645
Tss 0.0255 6.3761 Tai34 1.0923 10.4645
Tys 0.0829 6.3761 Toiss 2.4087 10.4645
Tys 0.0107 6.3761 Taias 0.3977 10.4645
Ts, 3.6536 6.3761 Taz4s 2.9932 10.4645
Tso 2.6179 6.3761 Tai24 0.3577 10.4645
Tss 3.0833 6.3761 Ts12s 2.2177 10.4645
Ts. 3.0834 6.3761 Tiias 0.3455 10.4645
Ti2s 5.3567 8.4694 Tsr4s 2.1477 10.4645
Ti24 5.6592 8.4694 Ti12s 0.3044 10.4645
Tios 5.9544 8.4694 Taras 0.1074 10.4645
Tis4 6.1954 8.4694 Ta1ss 0.2462 10.4645
Tiss 6.6262 8.4694 Tirss 0.0008 10.4645
Tias 6.6086 8.4694 Tsi05 5.0520 10.4645
Toi3 1.2032 8.4694 Tsi24 2.9950 10.4645
T4 0.7734 8.4694 Ts.ia4 3.6774 10.4645
Tsis 0.4763 8.4694 Tsoa 4.3477 10.4645
Tss4 1.6642 8.4694 Tissas 6.1352 12.4223
Tsss 3.0107 8.4694 Taisas 2.2743 12.4223
Trus 0.9455 8.4694 Ts1045 2.2221 12.4223
Tsio 0.3252 8.4694 Tai25s 0.1118 12.4223
Ts.14 0.0388 8.4694 Ts1234 4.8594 12.4223

Tsis 0.2853 8.4694
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The Invariant Attributes of the MYT Decomposition
T? =T +TF1 +Ti1p + Tiizs + Té1234
T? =T + T + T3+ 134+ T31345
T? = T12 + T42.1 + T52.1,4 + T22.1,4,5 + T3§1,2,4,5
T? =T +T¢1 +Ti15 + T125 + Ti123s
T? = T12 + T22.1 + T42.2,1 + T52.1,2,4 + T3§1,2,4,5
T? =T + T +TF13+ Tz + Té1234
T? = T12 + T42.1 + T32.1,4 + T52.1,3,4 + T22.1,3,4,5
T? =T +T¢1 + T35+ Tiios + T31345
T? =T+ T3 + T2+ Té125+ Ti1234
T? =T + T +Ths + Ti13a + TE1234
T? =T + T +Té1a+ Ti1as + T31345
T? = T12 + T52.1 + T22.1,5 + T42.1,2,5 + T3§1,2,4,5
T? =T + T + T2+ Te124 + T31245
T? = T12 + T32.1 + T22.1,3 + T52.1,2,3 + T42.1,2,3,5
T? =T +TH +Ti1a + T34+ TE1234
T? = T12 + T52.1 + T32.1,5 + T22.1,3,5 + T42.1,2,3,5
T? =T +TF1 +Té1, + Tiios + T31245
T? = T12 + T32.1 + T52.1,3 + T42.1,2,5 + T22.1,3,4,5
T? =T + T + T34+ 124+ 31245
T? =T +T¢1 + Ti1s + 3145+ T31345
T? = T12 + T22.1 + T52.1,2 + T3§1,2,5 + T42.1,2,3,5
T? =T + T +TE15+ Ti135 + Ti123a
T? =T+ T} +Ti14+Ti124+ 1234

T2 =T + T2 +Tis + TF1as + T1245
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12.4362=5.9768+0.9704+0.3252+0.3044+4.8594

12.4362 = 5.9768+0.0924+0.4153+3.6774+2.2743

12.4362 = 5.9768+0.4689+3.37074+0.3977+2.2221

12.4362 = 5.9768+3.6536+0.4763+2.2177+0.1118

12.4362 = 5.9768+0.9704+0.271942.9950+2.2221

12.4362 = 5.9768+0.0924+1.2032+0.3044+4.8594

12.4362 = 5.9768+0.4689+0.0388+3.6774+2.2743

12.4362 = 5.9768+3.6536+0.2853+0.2462+2.2743

12.4362 = 5.9768+0.9704+0.3252+5.0520+0.1118

12.4362 = 5.9768+0.0924+0.4153+1.0923+4.8594

12.4362 = 5.9768+0.4689+3.3707+0.3455+2.2743

12.4362 = 5.9768+3.6536+0.47634+0.1074+2.2221

12.4362 = 5.9768+0.9704+0.2719+2.9950+2.2221

12.4362 = 5.9768+0.0924+1.2032+5.0520+0.1118

12.4362 = 5.9768+0.4689+0.0388+1.0923+4.8594

12.4362 = 5.9768+3.6536+0.2853+2.4087+0.1118

12.4362 = 5.9768+0.9704+3.1595+0.1074+2.2221

12.4362 = 5.9768+0.0924+3.8464+0.2462+2.2743

12.4362 = 5.9768+0.4689+0.7734+2.9950+2.2221

12.4362 = 5.9768+3.6536+0.1860+0.3455+2.2743

12.4362 = 5.9768+0.9704+3.1595+2.2177+0.1118

12.4362 = 5.9768+0.0924+3.8465+2.4087+0.1118

12.4362 = 5.9768+0.4689+0.7734+0.3577+4.8594

12.4362 = 5.9768+3.6536+0.1860+0.3977+2.2221
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T? =T7 +Tfy + Ti1p + Tz + TE1234
T? =T7 + T, + Tips + Téo3a + Tioas
T? =TF + T} + Tha+Ti124 + TE1234
T? =T7 +T¢, + Tios + Tiazs + Tioas
T? = Tzz + T12.2 + T32.1,2 + T52.1,2,3 + T42.1,2,3,5
T? =T7 +Ti, +Téo3+ Tiozs + Ti123s
T? = Tzz + T42.2 + T52.2,4 + T12.2,4,5 + T3§1,2,4,5
T? =T7 +T¢, + Tios + Ti105 + Ti123s
T? = Tzz + T12.2 + T52.1,2 + T42.1,2,3 + T3§1,2,4,5
T? =T7 + T, + Tios + Ti1ps + TE1234
T? =T7 +Tf, + Tipa + Tioza + TE1234
T? = Tzz + T52.2 + T12.2,5 + T42.1,2,5 + T3§1,2,5,4
T?=T7 + T + T2+ T4+ TE1234
T? =TF +T{y + Tios + T34+ To1234
T? =T7 +Tf, + Tipa + Téa3a + Thoas
T? = Tzz + T52.2 + T32.2,5 + T42.2,3,5 + T12.2,3,4,5
T? =T + T +Tho + Té1p4 + Ti124s
T? = Tzz + T32.2 + T12.2,3 + T52.1,2,3 + T42.1,2,3,5
T? =T7 +Tf, + Tépa + Tious + Tioas
T? =T7 +T¢y + Tips + Tious + Tioas
T? = Tzz + T12.2 + T52.1,2 + T3§1,2,5 + T42.1,2,3,5
T? =T7 +Ti, +Té23+ Tiazs + Tioas
T? = Tzz + T42.2 + T12.2,4 + T52.1,2,4 + T3§1,2,4,5

T? =T} +T2; + Tiys + Tioas + Taz4s
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12.4362 = 1.5344+5.4128+0.3252+0.3044+4.8594

12.4362 = 1.5344+0.3813+0.0376+4.3477+6.1352

12.4362 = 1.5344+0.0255+5.6592+0.3577+4.8594

12.4362 = 1.5344+2.6179+2.1479+0.0008+6.1352

12.4362 = 1.5344+5.4128+0.325245.0520+0.1118

12.4362 = 1.5344+0.3813+4.3845+6.0242+0.1118

12.4362 = 1.5344+0.0255+2.5934+6.0608+2.2221

12.4362 = 1.5344+2.6179+5.9544+2.2177+0.1118

12.4362 = 1.5344+5.4128+3.1595+0.1074+2.2221

12.4362 = 1.5344+0.3813+5.3567+0.3044+4.8594

12.4362 = 1.5344+0.0255+0.3934+5.6235+4.8594

12.4362 = 1.5344+2.6179+5.9544+0.1074+2.2221

12.4362 = 1.5344+5.4128+0.2719+0.3577+4.8594

12.4362 = 1.5344+0.3813+0.0376+5.6235+4.8594

12.4362 = 1.5344+0.0255+0.3934+4.3477+6.1352

12.4362 = 1.5344+2.6179+2.1479+0.0008+6.1352

12.4362 = 1.5344+5.4128+0.27194+2.9950+2.2221

12.4362 = 1.5344+0.3813+5.356745.0520+0.1118

12.4362 = 1.5344+0.0255+2.5934+2.1477+6.1352

12.4362 = 1.5344+2.6179+0.0010+2.1477+6.1352

12.4362 = 1.5344+5.4128+3.159542.2177+0.1118

12.4362 = 1.5344+0.3813+4.3845+0.0008+6.1352

12.4362 = 1.5344+0.0255+5.6592+2.9950+2.2221

12.4362 = 1.5344+2.6179+0.0010+2.1477+6.1352
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T? =T +Tfs + T35+ Tz + To1234
T? =T +Tfs + Tios + Ti1ps + TE1234
T? =T§ + T} + Tlsa+ Ti154 + To1234
T? =T +Té5 + Tilss + Tisas + Ti134s
T? = T32 + T12.3 + T22.1,3 + T52.1,2,3 + T42.1,2,3,5
T? =T +Tfs + Tips + Té1p5 + Ti123s
T? = T32 + T42.3 + T12.3,4 + T52.1,2,4 + T22.1,3,4,5
T? =T +T¢5 + Tiss + Tisas + Tioas
T? = T32 + T12.3 + T42.1,3 + T52.1,2,4 + T22.1,3,4,5
T? =T +Tfs + T35+ Tz + To1234
T? =T +Tfs + Ti3a + Tioza+ TE1234
T? = T32 + T52.3 + T12.3,5 + T22.1,2,5 + T42.1,2,3,5
T? =T + T + Tis + Ti134 + TE1234
T? =T§ + T3+ Tios + Tz + Tiozas
T? =T +Tfs + Ti3a + Téo34 + Tioas
T? = T32 + T52.3 + T12.3,5 + T42.1,3,5 + T22.1,3,4,5
T? =T +Tis +Té15+ T3135 + Ti13s
T? = T32 + T22.3 + T52.2,3 + T42.2,3,5 + T12.2,3,4,5
T? =T +Tfs + Té3a + Tisas + Ti1345
T? =T +T¢5 + Tis5 + Tazs + Tii2ss
T? = T32 + T12.3 + T52.1,3 + T42.1,3,5 + T22.1,3,4,5
T? =T +Tfs + Téo3+ Tiazs + Ti123s
T? = T32 + T42.3 + T52.3,4 + T22.3,4,5 + T12.2,3,4,5

T? =TF + T3+ T735 + Tiazs + Taz4s
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12.4362 = 0.2062+5.8630+1.2032+0.3044+4.8594

12.4362 = 0.2062+1.7095+5.3567+0.3044+4.8594

12.4362 = 0.2062+0.0829+6.1954+1.0923+4.8594

12.4362 = 0.2062+3.0833+0.0183+6.8541+2.2743

12.4362 = 0.2062+5.8630+1.2032+5.0520+0.1118

12.4362 = 0.2062+1.7095+5.3567+5.0520+0.1118

12.4362 = 0.2062+0.0829+6.1954+3.6774+2.2743

12.4362 = 0.2062+3.0833+0.0183+2.9932+6.1352

12.4362 = 0.2062+5.8630+0.415343.6774+2.2743

12.4362 = 0.2062+1.7095+0.0376+5.6235+4.8594

12.4362 = 0.2062+0.0829+1.6642+5.6235+4.8594

12.4362 = 0.2062+3.0833+6.6262+2.4087+0.1118

12.4362 = 0.2062+5.8630+0.4153+1.0923+4.8594

12.4362 = 0.2062+1.7095+0.0376+4.3477+6.1352

12.4362 = 0.2062+0.0829+1.6642+4.3477+6.1352

12.4362 = 0.2062+3.0833+6.6262+0.2462+2.2743

12.4362 = 0.2062+5.8630+3.8465+2.4087+0.1118

12.4362 = 0.2062+1.7095+4.3845+0.0008+6.1352

12.4362 = 0.2062+0.0829+3.0187+6.8541+2.2743

12.4362 = 0.2062+3.0833+3.0107+6.0242+0.1118

12.4362 = 0.2062+5.8630+3.8465+0.2462+2.2743

12.4362 = 0.2062+1.7095+4.3845+6.0242+0.1118

12.4362 = 0.2062+0.0829+3.018742.9932+6.1352

12.4362 = 0.2062+3.0833+3.0107+0.0008+6.1352
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T? =T} + T +TF14+Ti1p4+Te1234
T? =T + T4 + T4+ T124 + T21234
T? =T} +T§4 + T34+ Ti134+TS1234
T? =T + T4+ Tlss + Ti1a5 + 31245
T? = T42 + T12.4 + T22.1,4 + T52.1,2,4 + T3§1,2,4,5
T? =T + T4+ Tioa + T124 + T31245
T? = T42 + T32.4 + T12.3,4 + T52.1,3,4 + T22.1,3,4,5
T? =T + T4+ Tlss + T145 + T31345
T? =T + T4 +T{1a+ 3134+ TE1234
T? =T} + T34 +Tip4 +Tloza+TS1234
T? =T + T4+ T334+ Toza + TE1234
T? = T42 + T52.4 + T22.4,5 + T12.2,4,5 + T32.1,2,3,4
T? =T + T4+ Ti1a+ T134 + T31345
T? = T42 + T22.4 + T32.2,4 + T52.2,3,4 + T12.2,3,4,5
T? =T + T4+ TFsu + Teaza + Tiazas
T? =T} +T¢4 + Tias + Ti2as + Ti2zas
T? =T + T4 + Té1a+ Ti1as + T31245
T? =T +TF4 + Té2u + Taus + Ta3as
T? =T} +T{4 + T34+ Tisas + Ta3s
T? =T + T4+ Tias + Tisas + T31345
T? =T} + Tl + T34+ Ti1as + T313a5
T? =T + T34+ Té2u + Tous + To1245
T? =T} +T{4 + T34+ Tlsas + 31345

T? =T} + T2y +T345+ Ti345 + T34
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12.4362 = 0.1244+6.3213+0.7734+0.3577+4.8594

12.4362 = 0.1244+1.4355+5.6592+0.3577+4.8594

12.4362 = 0.1244+0.1647+6.1954+1.0923+4.8594

12.4362 = 0.1244+3.0834+6.6086+0.3977+2.2221

12.4362 = 0.1244+6.3213+0.773442.9950+2.2221

12.4362 = 0.1244+1.4355+5.6592+2.9950+2.2221

12.4362 = 0.1244+0.1647+6.1954+3.6774+2.2743

12.4362 = 0.1244+3.0834+6.6086+0.3455+2.2743

12.4362 = 0.1244+6.3213+0.0388+1.0923+4.8594

12.4362 = 0.1244+1.4355+0.3934+5.6235+4.8594

12.4362 = 0.1244+0.1647+1.6642+5.6235+4.8594

12.4362 = 0.1244+3.0834+0.94554+6.0608+2.2221

12.4362 = 0.1244+6.3213+0.0388+3.6774+2.2743

12.4362 = 0.1244+1.4355+0.3934+4.3477+6.1352

12.4362 = 0.1244+0.1647+1.6642+4.3477+6.1352

12.4362 = 0.1244+3.0834+0.945542.1477+6.1352

12.4362 = 0.1244+6.3213+3.3707+0.3977+2.2221

12.4362 = 0.1244+1.4355+2.5934+2.1477+6.1352

12.4362 = 0.1244+0.1647+3.018742.9932+6.1352

12.4362 = 0.1244+3.0834+0.1000+6.8541+2.2743

12.4362 = 0.1244+6.3213+43.3707+0.3455+2.2743

12.4362 = 0.1244+1.4355+2.5934+6.0608+2.2221

12.4362 = 0.1244+0.1647+3.0187+6.8541+2.2743

12.4362 = 0.1244+3.0834+0.1000+2.9932+6.1352
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TZ

T? =

TZ

T? =

TZ

T? =

TZ

TZ

T? =

TZ

T? =

TZ

T? =

TZ

T? =

TZ

TZ

T? =

TZ

T? =

TZ

T2

TZ

T? =
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TE + Tis + Ti1s + Tias + Tirzss
TE +T7s + Tios + Ti2s + Ti123s
TE +Tis + Tiss + Tiss + Tirzss
TE +Tfs + Tias + Tiras + T31245
TE + Tis + Tivs + Tivas + Tivzas
TE +T7s + Tios + Tiizs + To124s
TE +Tis + Tiss + Tiiss + Tovzas
TE + Tis + Tias + Tas + Ti1zas
TE +Tls + T31s + T35 + Tiizss
TE + T35 + T3as + Tioss + Ti1ss
TE + T35 + 735 + Tiass + Tiizss
TE + Tis + Tias + Tiaas + Tivzas
TE +Tls + Ti1s + Tiiss + To1345
TE + T35 + T3os + Tioss + Tiozas
TE + T35 + 735 + Tizss + Tiazas
TE + Tis + Tias + Tioas + Tiozas
TE + Tis + Tiis + Tias + Tivzas
TE + T7s + Tios + Tiaas + To1245
TE +Tis + Tiss + Tisas + o145
T¢ + Tfs + Tias + Tisas + T31345

T¢ +Tis +Tis + T31as + T35

=TS+ T7s + Tiys + Tioas + Tazas

Té +Tis+ T35+ T5345+ Tiazas

T+ Tl + T35 + T334+ Tiazas
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12.4362 = 3.1971+6.433340.4763+2.2177+0.1118

12.4362 =3.1971+0.9552+5.9544+2.2177+0.1118

12.4362 = 3.1971+0.0924+6.6262+2.4087+0.1118

12.4362 = 3.1971+0.0107+6.6086+0.3977+2.2221

12.4362 = 3.1971+6.4333+0.476340.1074+2.2221

12.4362 = 3.1971+0.9552+5.9544+0.1074+2.2221

12.4362 = 3.1971+0.0924+6.6262+0.2462+2.2743

12.4362 = 3.1971+0.0107+6.6086+0.3455+2.2743

12.4362 =3.1971+6.4333+0.2853+2.4087+0.1118

12.4362 = 3.1971+0.9552+42.1479+6.0242+0.1118

12.4362 = 3.1971+0.0924+3.0107+6.0242+0.1118

12.4362 = 3.1971+0.0107+0.94554+6.0608+2.2221

12.4362 =3.1971+6.4333+0.2853+0.2462+2.2743

12.4362 = 3.1971+0.9552+2.1479+0.0008+6.1352

12.4362 = 3.1971+0.0924+3.0107+0.0008+6.1352

12.4362 = 3.1971+0.0107+0.945542.1477+6.1352

12.4362 = 3.1971+6.4333+0.1860+0.3977+2.2221

12.4362 = 3.1971+0.9552+0.0010+6.0608+2.2221

12.4362 = 3.1971+0.0924+0.0183+6.8541+2.2743

12.4362 =3.1971+0.0107+0.1000+6.8541+2.2743

12.4362 = 3.1971+6.4333+0.1860+0.3455+2.2743

12.4362 = 3.1971+0.9552+0.0010+2.1477+6.1352

12.4362 = 3.1971+0.0924+0.018342.9932+6.1352

12.4362 = 3.1971+0.0107+0.1000+2.9932+6.1352



Research Journal of Mathematical and Statistical Sciences

ISSN 2320-6047

Vol. 5(2), 14-22, February (2017)

Conclusion

We were able to reveal the invariate attribute of the MYT
decomposition using five variables for illustration and this
usually aid correctness and proper identification of the process
variable contributing to signal of any process.
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