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Tm=90"f T=4000f t=0 changes to
T=3200f t=5 minutes then
We obtain
=-0.0597 C,=310°

Then the model becomes

.[.:9”( }+3 I )Cn 00597t

We can use this model to generate

When =0 min T¢{0) =90+310e %7 = 400"f
t=1 min T(1) =90+310e """ = 382°¢
(=2 min T(2) =90+310e """ = 365°F
t=3 min T(3) =90+310e """ = 349°f

COMPUTATION OF THE RESULTS

With reference to the above manual method, the actual value of the temperature
can easily be determined but inoder to give the actual shape of the dynamic svstem, the
graphical and tabular representations can easily be used to show the actual shape of the
dynamic system

THE CHOSEN SOFTWARE: MATLAB

MATILAB according to (Barnd P, Hahr and Daniel T. Valentine . 2008), is a
powerful computing system for handling calculations involved in science and engineering
problems. The name MATLAB stands for MATRIX LABORATORY, because the
system was designed to make matrix computation easy. Also (Haselman and littefield,
2001) said the beauty of matlab is based on matrix and arrays since all data in matlab are
stored as array.

SOURCE CODE
The source code for the implementation of the visualization technique is given
helow.
tunction|y Ly2,y3,yd|=cooel2()
o enter the option
n = input('enter the option : ');
if ==l
disp('graph pllotting at 300f)
p =input('enter initial time:’)
m=input(‘'enter theintervahin time:')
v =input('cnter final time:")
t= p:-nmuv
u= 70 +230%exp((-19019/10000).*t)
yl=plot(t,u)
Litle(' DETERMINATION RATE OF WATER COOLING')

viabel{'amount of temerature')

,....
h
(%]






image5.emf

SIMULATION OF DYNAMIC SYSTEM USING
xlabel('time in minutes')

elseif n ==2
disp(’ tabular form at 300f)
P =input(‘enter initial time:")
m=input(‘enter theintervalin time:")
v =input(‘enter the finaj time:")
t=p:-mv
u= 70 +33(l""e\p((—19019/10()(}0).*0
disp(" temp(f) time in min")
disp(ft' u'])

elseif n==3
disp('graph pllotting at 400f)
P =input(‘enter initial time:')
.« - m=input(‘enter theintervalin time:")
v =input(‘enter the final time:’)
= p:-m:v

ud =90 +31()*e,\pf(-597/1()0(_))_*0
¥3 = plot(t.ud)
title(DETERMINATION RATE OF
ylabel('amount of lemerature')
xlabel('time in minutes')

else

disp(’ tabular at 4007)
p =input(‘enter initial temp:')

m=input(‘enter theintervalin temp:')
v =input(‘enter the final temp:’)
t=p:-m:v
¥2=90 +310%exp((-597/1000). *t)
disp([t' v21)

end

VISUALIZATION 1 ECHNIQUES W1 s

WATER COOLING')
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OUTPUTS OF THE SOURCE CODES

A.
DETERMINATION RATE OF WATER COOLING
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Fig 1.2: Representation of Temperature falling from 300°f to O°f
Visualization Technique

with Graphical

DETERMINATION RATE OF WATER COOLING
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Fig 1.3: Representation of Temperature falling from 400"f to 0'f with Graphical
Visualization Technique

TABULAR FORM AT 300f
Time (min) Temp(f)
20.0000 70.0000
18.0000. 70.0000
16.0000 70.0000
14.0000 70.0000
12.0000 70.0000
10.0000 70.0000
| 8.0000 70.0001
I 6.0000 70.0025
;. 4.0000 70.1142
2.0000 75.1258
| 0 300.0000
|

l Fig 1.4: Representation of Temperature falling from 300°f to 0°f with Tabular
Visualization Technique

TABULAR AT 400F
Time (Min)  Temp(f)
20.0000 90.0020
18.0000 90.0067
16.0000 90.0220
14.0000 90.0727
12.0000 90.2399
10.0000 90.7918
8.0000 92.6132
6.0000 98.6242
4.0000. 118.4621
"2.0000 183.9321
0 400.0000

Fig 1.5: Representation of Temperature falling from 400°f to 0t with Tabular
Visualization Technique
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THE RESULTS

The manual and computation thuds were compared and both resu

similar and accurate

results.

The computational method can easily be use to show the actual shape of dyn
as show in figure 1.2 and figure 1.3 respectively in which the room tempe

300"f and 400t

Its gave the

amic system
ratures were

In conclusion the manual and computation method show similar result without
any error. But computation method can generate the result at ease without any hindrance
and this can be categorized as re-useable learning object because it is reused and use.

CONCLUSION AND RECOMMENDATION
The model that was developed was interpreted with visualization technique has
clearly shown the quality of reusable learning object because of the qualitie

These include:

s it contains.

1 Ability to reuse time without number to predict the temperature at a given
time

2 It is cost effective because the temperature is neglected

3 It can be used to monitor the real which can serve us

and instructors.

a guide for both leamers

4 Actual Shape iof the cooling can easily se through the graphical and
visualization techniques '

3 The actual temperature of the water can €

visualization technigues.

FURTHER FINDINGS
The research is still

asily be determined through tabular

going on by determining the cooling of the water at different
room temperature by considering different season.
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KENDALL'S COEFFICIEN] OF CONCORDANCE USED AS A QUALITY-
CONTROL METHOD

ALABI-LABAIKA, A. B.
Department of Business Administration, University of. Lagos Akoka, Yaba,
Lagos State, Nigeria

ABSTRACT

Kendall's coefficient of concordance (W) is a measure of the degree of

association of two sets of ranks of sample
otherwise of the agreement of Judges ran
agreement of the judges is converted to

data. It is used to determine the significance or
king or rating certain objects. This measure of
the measure of hamogeneity or otherwise of

samples of manufactured 1lems which turns out to be what is popularly known as
statistical quality control. The result of the research shows that when a mean-control

chart and W are compared, the former

rejects outlying sample means 10 indicate the

presence of a problem in the manufacturing process, but the latter will only be tested
insignificant. As a principle, then, when W is tested insignificant, there is a problem with
the manufacturing process that needs to be investigated.

INTRODUCTION

Studies have shown that Dr. Grenichi T
the loss imparted to the society from time
product can create occur when the prod

aguchi, a Japanese engineer, defined quality as
to the product is shipped. Definite losses that a
uct fails to perform correctly, when it breaks

down or when some of its parts do not conform to specifications. These problems create
undesirable costs to the society ( the manufacturer and the customer). These-cesis CuR;be

measured in terms of energy and time (1

o fix the problem) and in monetary form, for

example. when paying for replacement of parts, as a loss of goodwill by customer or a

loss of market share. So quality control
society ( Farnum, 1994).

means trying to minimize possible loss to the

Burr (2003) states that the objectives of statistical quality control are to collect data’in a
sound. unbiased manner and to analyse the results appropriately so as 1o obtain
satisfactory, dependable and economic quality. The production of quality must be done
economically so as to hold costs down. to be able to be competitive and able to seil ata
profit. Statistical quality control methods enable us to obtain maximum benefit out of

production and inspection data at lowest

cost. Various methods have been designed to

make sure the best is got from a production process. They include the mean-contrel chart

designed by Shewhart, the range-control

chart, cusum, to mention just a few (Adekeye,

2000). Most of the methods are pro normal distribution, although there are nonparametric
ones like that of sequential sampling. It is desired, in this work, to propose another
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nonparametric method of statistical quality control. It is the use of Kendall's concordance
coefficient (W) as a quality- control method.

Kendall™s concordance coefficient or coefficient of concordance (W) is a measure of the
degree of agreement or concordance among, say, m judges judging by ranking of ,say. n
makes of manufactured goods or candidates ( Moroney, 1970, Oyeka, 1986.). A
significant degree of dgreement or concordance is a basis for acceptability of the judges’
decision as to the best manufactured product or candidate.

Moroney calculated W for five (m = 5) judges who tasted and ranked seven ( n =7)
makes of ice-cream from several manufacturers. He then tested whether or not there was
over all significant agreement or concordance among the five judges in their ranking of
the ice-cream makes.

Oyeka used W (0 decide the significance or otherwise in the verdict of a three-man (m =
3J panel that interviewed fifteen (n=15) candidates.

‘Carterand Davies (2004) used W to determine the significance of feeding rank stability
in their African catfish experiment. Cox and Dunn used W in the consideration of
whether a decalion ( an athletic) was fair or unfair to particular athletes. Bentesky and
Finkelstein(1999) employed W in their study of Anti-Immune Defficiency Syndrum
(AIDS). Kawauchi, Bullen and Chinellato (2004) used W in their analysis of 160
radiographs of single-rooted teeth.
However, no attempt has been made to use W as an alternative to the mean-control chart
(the commonest method of quality control). The aim of writing this paper, then, is to use
- W as a means of assessing the homogeneity or otherwise of manufactured products. The
. difference between this approach and that of the preceding writers is that they (preceding
writers) used raters and determined the agreement of such raters, but in this paper the
- agreement of samples is in focus. It would be recalled that the mean-control chart
- eliminates out-of- control sample means, i.e., the sample that does not agree with other
: samples in terms of the size of its mean being either too large or too small to be
f accepted as an indication of a problem-free production process. It is desired here to
- determine the level of agreement of samples of an item just like the level of agreement of
: Judges in the classical use of W.

| The Kendall Coefficient of Concordance (W)

: The theory and application of rank-correlation methods were developed by M.G. Kendall
fin Rank-Correlation Methods (Kendall and Gibbons, 1990). He emphasised that ranks
“have an importance of their own. They are not just approximations to the (X, y) pairs

' (Loveday, 1973). Kendall's rank correlation methods include W,

' When there are sets of rankings, one may determine the association among them by using
;[he Kendall coefficient of concordance W. That is, W expresses the degree of association
famong m variables whose observations have been ranked. Such a measure may be
iparticularly useful in studies of inter-judge reliability (Siegel and Castellan, 1988).
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Let it be imagined how the data under review would look if there were no agreement
among the several sets of rankings. Further let it be imagined also how the data would
look il there were perfect agreement among the several sets of rankings.In such a case the
Kendall coefficient of concordance, W, would then be an index (or a yardstick) of the

divergence of the actual agreement shown in the data from the maximum possible (or
perfect) agreement.

CALCULATION OF W
To calculate W, the data are first arranged into an m-x-n matrix with each row
representing the ranks assigned by a particular judge to the n objects. Next one finds the

sum of ranks R, in each column of the matrix and divide each by m to find the

average rank R .

Each R, may then be expressed as a deviation from the grand mean, E . The larger these

deviations the greater the degree of association among m sets of ranks. So the sum of
squares of these deviations is found.

In that wise W is defined as

"

>R -RJ
W=l 2
nn-—1)

12

Where m = number of sets of rankings, e.g. the number of judges
n = number of objects (or individuals) being ranked

R, (=YRi/m)

= average of the ranks assigned to the ith object or subject

R (=5 R /mn)

= the average (or grand mean) of the ranks assigned to all the objects or subjects.

n(n® =1 : " -
—————— = maximum possible sum of the squared deviations

12
which would occur if there were perfect agreement among the m sets of rankings, and if
the average rankings were 1, 2,3,...., n.
OeWe |1
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Testing of the significance of w.

The method of testing for the significance of W depends on the sample size, n, i.e. the
number of candidates to be ranked. There is a test for samples sizes ranging from 3 to 7

and another test for sample size equal to or greater than 8. The former is considered in
this work.

There is a table of critical values (Siegel and Castellan, 1988) for testing of W for sample
sizem3<n = 7,
The test steps
1.~ The null hypothesis Ho: the rankings are independent, i.e,
Ho: W=90

The alternative hypothesis H1: W #(

2. The significance level, g = 0.05.

Example: Suppose n=3, m = 6,a=005W=0.16
TestH, : The rankings are independent: W = O
Yoo HpWsD

From the last calculated W = 0.16, m =3, n=6
From the table Win.m, a)
=W(3.6,0.05) = 0.660

Since W(3.6,0.5) = 0.660> W= (). 16
W =0.16 is not significant
:. Accept H,
To contribute to nonparametric statistics and statistical quality control W is being
proposed as a quality- control method.

W used as a Quality- Control Method
To date no clear-cut effort has been made by any researcher to apply W to serve as an
alternative quality- control method to the mean-control chart. This is what is being

tackled in this research work.

The Data Format
The data format for samples for the mean - control chart js given as:
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Sample number {(m?}

ltem 1 2 1 ] m
R SO ! 2 e B =
1 X X.: P Rsm
2 Xz X-: _X-;‘ X-a
1 X o I D S i B

To conform to the data format for W, the matrix for the mean-control chart has to be
transposed to be:

Item
Sample i 2 s @ I= In | Samplesize
number (m) ' , ‘ =n judges
1 X Xs: %~ |« | %ni T T
T 1% % = 1% i Xn2 s
e s
] X /PO IV " SR I =T Xz = Re
m objects  X.- X . b o R

Row-ranking is carried out in the last data format (R.) to get R, . We then calculate Wof
the resulting rank matrix.

Testing of the significance of W.

For a given level of significance, a, a table of W(m, n, ¢ has been constructed for testing
of the calculated W, against the hypothetical Wy thus: '

Hg: W, = 0 versus H : Wo>0

If W.< W, ,accept Hg: Wy = 0

But if W, > W, reject Hy and accept Hy: W, >0

The interpretation of the result in line with statistical qualify control is then carried out.

A Numerical Example

Consider the following data on manufactured cotton bales kg weights whose mean-
control chart is in Alabi-Labaika (2005).
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Sample number {m)

Ikemis 1 2 3 4 5 s

1 PR 10.88 10.99 11.35 12212123
2 10.85 10.22 10.35 11.21 11.58 _12.98
3 13.35 11.43 9.59 12,72 11.87.12.59
4 9.27 1125 9.40 10.99 13.06, 11,47

- . . 10.460 a. .32 ’ ;

Sample size =5 f 10,92 10.32 11.83 11.53 11,23

Sourcsf Alsbi-Labaka (2005, page 373

To find the value of W of the given data-matrix we transpose the given matrix to conform
to the data matrix for W as shown in the next table. :

Simpls
Number item
(mY 1 2 3 4 5 {n=5}
1 9.92(2} 10.85(5) 10.35(3} 9.27(1} 10.66(4)
z 10.68(2} 10.22{1} 11.43(5) 11.25(4) 10.92(3}
3 10.99(5) 10.35(4) 9.59(2) 9.40(1} 10.32(3) -‘
4 11.35(3) 11.21(2) 12.72(5) 10.99(1) 11.83(4) !
5 12.21{4) 11.58(2) 11.87(3) 13.06(5) 11.53{1)
g6=m 11.23(1.5} 12.98(5) 12.59(4) 11.47(3} 11.23(1.5)_
3R 17.5 19 22 15 16.5
E=3R [m 2.92 3.17 3.67 2,50 2,75
2 =|ZR - =(17.5+19+22+-15+16.5)/5(6)= 3

(R -RY  =(2.92-3¥+(3.17-3)7 =(3.67-3)" +{2.50-3)7 ~(2.75-3}° =0.7967

-

w 22 R-R]  120.7967)

= = 0.07967 = 0.080
nn-—-1) 5(24)

Testing of We : From tables (Siegel and Castellan, 1988),, W (m.n )y =W (6,5 0.05) =
0.378. and W(6,5,0.01) = 0.489

We = (.08 is not significant.

.. The observations and consequently the samples are not significantly associated.

DISCUSSION
That samples are not significantly associated means that samples and their corresponding
statistics are significantly varied or different from sample to sample, and this is what is
obtained from the mean-control chart (Alabi-Labaika, 2005).
~This-implies that the weights of the samples of the bales of cotton under consideration
" cannot be regarded as being equal. The sample means are not significantly same.
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It should be emphasized comparatively that while the sample mean ( X )-is out of control
in the numerical example, We is under of control. However. if W is significant. there'is
the desired association or what can be called homogeneity of samples in quality control.
The action to take when We is not significant is to remove the largest sample mein and
the smallest sample mean. When We is significant, then, it is to be assumed that there 1s
no problem with the manufacturing process. ' :

CONCLUSION

From the result of the application of We to quality control, it is found out that when the -
mean-control chart rejects some sample means, Wc shows that samples are not
significantly in concordance (or agreement). The manufacturing decision, then, is to use
the rule of thumb by removing the highest sample mean and the smallest sample mean
since either of them or both are the most likely causes of disruption in the manufacturing
process. The possible cause of the variation needs to be found out and the necessary
correction be made. After the correction, samples are taken to replace the ones rernoved.
The test is then repeated for We. (It is to noted that there are numerous variables such as
individuat observation, sample range, sample median, sample proportion to be controlled
in quality control; sample mean also happens to be one of them and, most often tested.
Hence, it has been used in this quality control study). .
Computing W is easier than computing the mean — control chart. This is because there
is no assumption of a normal probability distribution for We; whereas the normal
probability distribution assumption forms the basis of Shewhart's mean-control charnt
(mean-chart) referred to in this work in the introduction section. It is the calculation of
this chart that involves a measure of dispersion (population standard deviation ,o, the true
value of which is not possible to know in massive production, hence, only estimated). Wc
does not involve o, hence, Wc is more straight forward. Further, Wc uses ranks which are -
generally easier to handle than the observations they represent. Shewhart’s mean-control
chart (mean-chart)uses actual observations. For example, handling ranks is easier than
handling observations that all decimals.-If We is used -in-the way specified. herg il -
mean-control chart and Wc will lead to the same conclusion and consequenily the same
action just as it is in the fore-going numerical example. w

FOR FURTHER RESEARCH &
The possibility of using Wc to ascertain the out-of-control or otherwise of other.quality
control variables such as sample range, sample proportion, sample median'gnd other
relevant sample statistics as obtainable with the mean-control chart needs to be sought.
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SIMULATION OF DYNAMIC SYSTEM USING VISUALIZATION
TECHNIQUES WITH EMPHASIS ON WATER COOLING PROCESS.

'OLAGUNJU, M., *TAIWO, A. 0.,"AMEEN, A.O. & *MABAYOJE, M.A.
= ""‘4DcPt. of Computer Science,University of Ilorin, Ilorin-Nigeria.
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ABSTRACT

This paper focuses on the development of simulation in order to test the
performance of the modeling that was developed which is based on Newton law of
cooling. MATLAB program was used to develop the simulation of Dynamic System in
which two visualization techniques were compared. With the simulation that was
developed, the rate at which cooling of water was taken place were easily determined,
The shaped of Dynamic System was easily measured with the visualization technigues.

INTRODUCTION

Visualization has a lot of definitions. The term visualization according to
(Latham. 1995) is the process of representing visualization of image. Also Gitta Dominke
defined computer visualization as a computer generated image ar collection of images,
possibly ordered using a computer representation of data as primary source and using a
human as primary target. "

According to (Allen lau, 2003), he described visualization as tools or methods for
interpreting image data given to computer and to generate image from complete
dimensional data sets.

The visualization process is as shown in figure 1.1

Computer representation
Of
Reality

Fig 1.1 The Visualization Progress

It 1s the mapping process from computer representation to perceptual representation
utilizing specific tools for to maximize human understanding and communication.
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The objective of the viewer of the visualization in order to gain a deeper
understanding of the physical aspects or pre-muLhematical concepts that underlie or it
could be a visual proof of computer representation that have been deeper from an initial
stage.

Although there are different types of visualization but (brodles al, 1992) believes that
scientific visualization 1s concerned with exploring of data and information in such a way
to gain a deeper level of understanding and insight into the data

Visualization techniques have been used to analyze and display large volumes of
multi-dimensional data in a manner as to allow users 1o extract useful information
quickly and easily.

A good example of visualization which pre-dates scientific visualization is the
classic chart of Napoleons march in rausia and the retreal of 1812, drawn by Charles
Joseph Minard.

Attributes of Visualization
The term visualization which was first used in 1987 by national science
foundation (NSF) report. The report was concerned with how visualization technique
could be applied to data analysis problems. It described visualization as a method of
computing a way to wransform the symbol into geometric and o see the unseen. In
addition the report outlines the number of research goals which include
- Visualization should combine research result from different discipline e.g.
computer science, computer graphics, psychology and visual art.
- Visualization should be address both the intelligent display of data and
intelligent underline data set
- Visualization should not be complicated in order to be useful.
- Visualization should be performed interactively while the data is been
oenerated.

BT ey

METHODS Ehigh

The materials used in this paper were the data that were collected from the
Newton cooling experiment. The method used was the modeling development and
the visualization technigues were used to display outputs of the modeling.

Model
Model according to (Aminu, 2008) is any simplified representation of reality and
it may be in graphical, physical or mathematical terms.

ASSUMPTION IN MODEL DEVELOPMENT
The assumption made in the model development includes:
- Water must rise to certain lemperature as initial
- Temperature of water must be varied
- Room temperature 1s neglected
- The model is based on Newton's Law
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SIMULATION OF DYNAMIC SYSTEM USING VISUALIZATION TECHNIQUES WITH -oveoerveevaans

MODEL DEVELOPMENT
According to the law of cooling, an object is given by the lincar first order
differential equation.
SR ] e G S P IO e.gl.l
dr
where_Tm = Room Temperature(Constant Temperature)
T= Varies Temperature

Then
dt = o (Ti-Tm) dt
' [l =] &
To-Tm
In (Ti =Tm) =dt +C,
B A ROEE™ o s o i st Aot gl 2

Tk = Change in Temperature
t = time in minutes

EXPERIMENT 1

When a quantity of water is poured into a can and put into an oven. When it reads
with a thermometer it's temperature is measured at 300°f, three minute later, the
temperature measured by thermometer is 200°f. how long will it take for the water to cool
off to a room temperature of 70°f

Solution
, Put Tm=70 t=300 at t=0 change in t=200 at t=3
| Then we obtain C»=230=-0.19019
‘ Theni=704230e "R, egl3

We can use this model to generate the temperature of the water
At t=0 minute  t=704230e """ = 300"

At t=1minute  t=70+230e""%"" V= 260%f
; At t=2 minutes t=70+230e 0103 = 2370
-, At t=3 minutes t=70+230e%*""® =200

‘. EXPERIMENT I

| When a quantity of water is poured into a can and put into an oven. Its
temperature is read with thermometer at 4000f. Five minutes later its temperature

| measured by thermometer is 3200f. How long will it take for the water to cool off 1o a

; room temperature of 90°f

Solution
From the model generate above

T=Tm+ Caet ~--emmmmmmcean- -e.g. 1.2
Then

R— -

4






