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Code: <4

From:Peter Sun

Date: lL{JzI‘iL{

his questionaire forms an important input to my Post Graduate Programme.

| would be grateful if you could fill and return this questionaire
andrevertto me if any clarifications are needed.

A set of criteria are listed Please assign a suitable Grade
{(Please see Legend for the Grade).Please note that the criteria
listed are for the Hard Soaps finishing Department

-
e

Thanks for your cooperation,
\

PEE/&N\

Grades given snould be in your opinion optimum for the Company
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FINANCIAL QUESTIONAIRE
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APPENDIX 4




Macro for Ranktech.wk3

MACRO AREA

N2
{GOTO}CC~{DOWN}~/REDD~/C{ESC}CRT18~~{BRANCH GGG0}

JC{ESC)CRT18~~

—

\C

{HOME}

~IXL DO YOU WANT TO EXIT TO MAINMENU(Y/N)?~AA~

~{IF @LEFT(@UPPER(AA),1)="Y"}/FS~R/IFRMAINMENU~

~{IF @LEFT(@UPPER(AA),1)="N"}~/XN PLEASE GIVE THE NO: OF ITERATIONS?~BB~
~/XL PLEASE SELECT THE CRITERIA ?~ANS2~

{CALC}

IRVLOC1~LOC2~
{GOTO}CC~{DOWN)~/REDD~/C{ESC}CRT18~~{BRANCH GGGO}
{BRANCH CORRECT}

{GOTO}ADT~/REAI~

WIB

/RIA~

MWTC

~XLHAVE YOU TYREDAYN CORRECTLY(Y/N)2+ADF ¢
~{IF @LEFT(@UPPER(ADF),1)="N"HBRANCH GGGQ}

: ~{IF @LEFT(@UPPER(ADF),1)="Y"}{\A}

A
{WINDOWSOFFHPANELOFF}

-{GOTO}AB~~/REABB~/C{ESC}EE~~

{CALCYREPRINTER1~
{IF DOC>=0.80}{GOTO}OUTPUT1~/C{ESC}PRINT1 ~~{GOTO}OUTPUT2~/C{ESC}PRINT2~~{A
{GOTO}OUTPUT1~/C{ESC}PRINT1 ~~{GOTO}OUTPUT2~/C{ESC}PRINT2~~{APP3}/SC{ESC}P

{UPHUPYC{ESCINEWITERATE~~{APP3)/SC{ESC)NEWITERATE~~
{CALC}

JRVLOC3~LOC4~
JC{ESC}CRT2~~
{APP3)/PRSPRINTER1~G{APP3}/FRPRINTER1~{WINDOWSONHPANELON}\0}

VERTICAL LOOKUP
A 1
B 2
c 3
D 4
E 5
F 6
G 7
H 8
| 9
J1 10
32 11
J3 12
J4 13
K 14
L 15
M 16
N1 17
N2 18
o 19
p 20|
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52.91667 AGy=
4.029717 Aly=
0.019979 AZy=
0.041958 AZy=
0.006619 Ady=

0.00356 ASy=
0.004348 AGy=

Let X=x—& {iz Relationship of X with indep=

COEFFICIEN

L )
—d

Lh

AQO=

n
[+ 367

;04.998 All=

239.99 AZl=

216 ASS=
53.001 Ad4=
63.00% ASS=
19515 Abo=

nodent variable ¥

ASSET TURHN -

OVER HATIO

A N O

v

source cf 1G4 b
a0 ; 17 3GB0E 05| &
51 11 9033 4891 97
as 1 4794805 4.
al T 80628371 9.
a4 i 0.8507371 0
a5 11 02458506 O
residual 81 1.95048%. 0
Total ‘ 120 40807 .07

1S IR RERMS OF INDEPERDERT VARBIABLES

FOR U1{X)

FOR U2{)

FOR U3(X)

FOR U4(X)

FOR US(X)

FOR UG{X)

< ~*|703| l

e O CH I QO &

(| ] O

L
%2
]
5]

[l o X EAST R

|
of r2f caf ©

Ty
P
[ ]

[
€3
-]

| |

~lo|ole
OO B
(&1 ] I

~l

[.

2.60
-1.15

ar
iy -]

-0.02
0.00
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The Finai equation wouid be:
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FOR BESIDUAL PLOT

x Value

Y ObsvaludY
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85

17
255
34
40.417
48,333
58.25
64.167
72.083
79187
89.583
100

O

("‘ i

2.439589
1718678
2552232
33.38522

400679
4850054
58.13095
£3.90027
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80.009&1
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0.060411
—{.18678
—0.02232 1
0614782 z

—05‘509
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0.119045 |
0.266734 |
0.268845
—-(0.84281
0 5 A 1 -y‘,
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a4=

Where a =

COEFFICIENTS INJEEMS OF INDEPENDENT VARIABLES

G6.04150 AOy=
~3.77477 Aly=
C.233516 AZy=
—0.1287 A3y=
0.017128 Ady=
(G.010549 ASy=
~-0.00744 Aby=

432,499 AQO=
-215917 A1l =
2804 988 A2l =
—667.607 AGG=
137161 Ad4=
167.855 ABS=

—-03.095 AGg=

HO PROD HRS DUE TO

MACH BREAKDOWHS

fationship of X with independent variahls ¥

A N ©C V A
Source df 85 S
a0 1T 15557.95| 15580
at 1! 8150868 ! 81504
ar 11 G55.0086 655.01
a3 1| 5659789, 56.598
ad 1! 23492931 23493
a5 | 11 1.770695 | 1.7707
a6 | 11 024855! 0.0436
residusl 51 37660632 0.753G2
Total 121 74483.06

FOR U100

FOR U2{X)

FOR U3(X)

FOR U4(X)

FOR U5(X)

FOR UE(X)

X2

X3

x4
x5
X6

8.0

-7.55
21.25

-9.11

0.70
11.80
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The Finel equeton would be:
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COEFFICIENTS i

36.45842 Ay =
—5.66685 Aly=
0.207084 AZy=
—0.05746 ASy=
—=0.02924 Ady=
-0.01118 ASy=
0047925 AGy=

£

o

Y DD WO SO

S =D~ DS
P R~ - S - < i <

~| D ~]
~
(s - I S B e |

]
Fa g

l"l:'
[ex e N dy]

‘CIJ.#-..‘

Lp IS R R s I O o ]

source it 55 Mg
Tl 11 15950559 15951
&l 1! 7691.343 76914
B 11 51512171 51542
.ad 1) 1695977 17
a4 11 6.847075| 5.8471
a5 10 1.990419] 1.9504
a6 1) 10.5082%2 10.308
residual 5! 5398185 11746
Total 120 2419915

nitBhms

Whm

NDENT WARIABLES

FOR U0

FOR U2{)

FOR U3(X)

FOR U4(X)

FOR USOD)

FOR U&(X}

L£ )

X2
¥3
x4
x5

X2
X3
x4
X5
b €3
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The Final eguaiion wouid be:
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ald= 25.18152 Aly= 255 A0Q=

11
al= —2.89895 Aly= ~518.364 Al1= 110
al= ~1.1014 AZy= ~945 004 AZZ = 258
83= 0.540791 ASy= 2319 995 ASE= 4290
ab= ~0.335 Ady= ~96.669 A44= 286
a5= ~1.60258 ASy= —250.008 A55= 155
ab= 0.163098 ABy = 1329 963 AGG= 112560

Lat X=x—#7 {ie Belationship of X with independent variable x)

YWhere a = 6

SAAT VAR/STD
UGERPERF;

A N O V A

| df a8 MS
T T1 5911064 59114
11 9m1.2412! 92124
11 104083 10403
11 1254633 12546
| 1] GE67446] 32674
1 400.6506; 400.65
1| 2984689 298.46)
: 4. 1760579 44.064 |

11 1003612 i

COEFFICIENTS T

z Mhene
e
A
o
e
=
=
]
i
=]
|
E‘:
@
m
=
.-..i
<
b=
&
o
t
=
[T

FOR U1(X} S 17 .96
FOR U2(0) ; 7564
X 15 00
X2 =110
FOR UZ(X) c —45 71

X | 30 G5

X2 511
X3 0.45
FOR U4{X) C —-1G.18
¥ 158
2 ! ——5.-:;&
3 Q.68
4 0.03
FOR U < o3.83
X L —-130.24
2 L3.70
¥3 : -13.15

FOR U6(X) c 14418
X —271.59
x2 178.92




T

FBACE 2EFCRE COME

nhuqona. P(}!L'D“’hng

FOR U3(X) ¢

=z

»
[ SRV

FOR U4{X}

b RN S & I

B L) P2

>

FOR

1z
)]
>

» o O

.
O LW R

X

x -3 04
FQR UBX) c

X

x2

x3

=9

x5

26

FOR US()

FOR UB{X)

Final Coeflicients

x 0 ox 0

A0

ooxom oot

2 1O

b ) BI

0 X »x X »=0

x2

=

x3

x4

%8 !




The Final equation would be:
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FOB BESIDUAL PLOT

x Velue Y Obs valudY Estimated ° EmEmr "2
101 1014206 —0.13206| 00177
2 201 1587773 40202589, 16.179
3l 40! 50.01775) —-10.0178 100.356
41 70! B0E3621 Q363724 87.631
45 511 —1.66061 2.7576
7. 18857 120009, 2757104 14115
| 124330 11.0863351 1950645 3.8795
9 10 1206443 ~2.06443 4.2619

10 6.667. 5587671, 1.08032G) 1.2085

3333 4085487 —0.60240! 04795

0 0 0 0
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Q 0 G Q

0 0 o
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al= —3.09441 Aly= —1 770 A1l =
ad= —0.13688 AZy= 1685 Al2=
qG= 0.612082 ABy= G151 AGG=
ad= —0.4749 Ady= —3803 A44=
ab= 0181235 Aby= G043 ABS=
G = —~0.09291 AGy= —417 AGG=
Let X=x—& (ie Relationship of X with independent variable xi
Where g = 6.5
INVENTORY L
OF FPIOOG CAGES)
A N G V A
SoUrce df 85 MS
a0 11 185403 331 154006
al 11 5477063 B4ATT
ar 1) 2188523 21888
ad 1! 1828672 18287
a4 11 1806045 1306
a5 11 581.5412 551.394
ab 11 85.7453%, 38.745
residual 51 B1.83335. 16867
Total iz 255425

COEFFICIENTS IN TERMS OF INDEPENDENT VARIABLES

Ry

FOR U X a
4 +6. 183
FOR U2{Xj c —12.31
X 5.¢8
x2 ' —-0.41
FOR U3{X) c -5570
X 4505
b ¥ —~7.95
x3 0.41
FOR U4(X) c ~86. 43
X 96 26
X2 —-3097
%3 2.60
by} . —-0.14
FOR U5{X) c —54 53
X 18553
X2 —57.49
X3 11.03!
x4 —0.93
x5 0.03
FOR Us{X} c —41.G7
' X T4.02
X2 —44 G5
X3 12.2C
x4 -1.67
x5 011
x6 —0.00
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The Final equation would be:
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RESIDUAL PLOT

x Value Y Cbs.valud Y Estimatec EmEr 2

-0.17025 0 (.00
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0
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1 201 19227941 (0.772059; 0.5961
2 851 83740491 -3.74049) 13.e91
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APPENDIX 6




CANNOT BE PEFORMED(PRESS "ENTER")
o

MACRO AREA

(GOTOMD~{RIGHTYREA~/CIESC)CRT17~~{BRANCH GGGO}

(GOTOJTPLACE~/C{ESCITABLE?~~

RCOUNT
QUERY1
QUERY2

Macros of UTCURVES.wk3

0
{HOME}
IFOA~

~IXL CALC,PRINT,SAVE THE CURVE(Y/N)?~AA~
~{IF @LEFT(@UPPER(AA),1)="N"WFS~R/FRMAINMENU~

~{IF @QLEFT(QUPPER(AA), 1)="Y"}~/XL DO YOU WANT THE DATABASE OF THE CURVE COEFFICIENTS PRINTED(YMN)?~CCCC~
~{IF @LEFT(@QUPPER(CCCC),1)="Y {WINDOWSOFF{PANELOFF{APP3)}PRSDBASECURVE~LMT2-QCAQCOPQG

(WINDOWSONKPANELONKA}

%Y
{GOTOMB-~/XL DO YOU WANT TO QUIT(YN)?~QUIT~
~{IF @LEFT(@UPPER(QUIT),1)="Y"}\0}
/XL DATA SHOULD BE EQUALLY SPACED(YN)?~SPACED~
~{IF @LEFT(@UPPER(SPACED),1)="N"{MENUBRANCH PETER}~
(GOTOJAB~/REANS1~/REANS2~
{GOTOMNS 1~
. ~IXL (ESIEY)?~ANS1~
{GOTOJMNS2~
~/XL CRITERIA CHOICE?~ANS2~
~IXL HAVE YOU TYPED IN CORRECTLY(Y/N)?~AC~
~{IF @LEFT(QUPPER(AC),1)=N'{\A}
~{IF @LEFT(@UPPER(AC), 1}="Y"{\B}

e

{RECALC LOC1}

{RECALC LOGICKGALC)

RVLOC1~LOCEE =5
{GOTOMD~(RIGHTFNREA~/C{ESCICRT17~~{BRANCH GGE0)

(A} —
{HOME{GOTOMD{GOTOADT~/REAI~
MWTB a

RIA~ |

nwTC S—

~/XL HAVE YOWLPYPEQIN CORRECTLY(Y/MN)?~ADF~

~{IF @LEFT(@URPER(ADF),1)="N"{BRANCH GGGO}

~{IF @LEFT(QUPPER(ADF),1)="Y"{WINDOWSOFF{PANELOFFYIC}

C
{CALCKLET RCOUNT A{LET RLOGIC, IHLET ILOGIC,0}
/RVLOC3~LOC4~
{GOTOJTPLACE~/C{ESCITABLE?~~
13 {FOR RCOUNT,1,+COUNT-2,1,ROUTE1)
0 {{F RLOGIC=COUNT-1KLET QUERY1,1{LET QUERY2,0{\D}
1 (WINDOWSONKPANELONKMENUBRANCH PETERHMA}

\D

ROUTE1

{IF @ABS(H57-H58)<0.000001XLET RLOGIC,R{CALC}

{IF iLOGIC=0}CALCYRECOE~/REAJY~/REAJJ~{LET C215,(B45-K45/K61)}

{LET RCOUNT, 1{LET G204, T4SKLET E204,C60KLET C204,E204/G204})

{FOR RCOUNT, 1, +L63,1 ROUTE2)}
QE}

RLOGIC 1
ROUTE2
RRCOUNT
(LET G217.758}
{LET C17(E27/6217))

{IF RCOUNT<8NCPOL14~POL1~

v
VERTICAL LOOKUP
ny i 17
B 2
c 3
D A
£ 5
F 3
[ 7
4 8
i 9
1 10
92 1
13 12
s 13
13 14
L 15
M 16
N1 17
N2 18
o 19
81 2
IRVLOC5~LOCE~
{IF @ABS(H54-H55)<0.000001{LET RLOGIC,RLOGIC+1}
{(RETURN)
(CALCKLET RRCOUNT, 1}
13 (FOR RRCOUNT,1,+COUNT,1,ROUTE22) ROUTE22
{cALC) {CALC}
JRVLOCS~LOC 10~ © (LETE217,E217+CST'KST) /RVLOCT~LOCS~
/RVLOC11-LOC 12~ {LET E210,210+C56°K56)
{LET G210,T51) {RETURN}
(LET C210,(E210/G210})
/RVLOC13~LOC14~

{IF RCOUNT<8yCPOL7~POL1~
{RETURN}




13
QLET DB‘E'I‘I|.(C204402)‘0023500239002‘34024!0025‘)) {CALC)

{LET DBE172 (D2384D2374024040244+0249+0255)} {F LOGIC=0)CPORTION1~PORTION2~

(LET-OBE173‘(D233002A1002A50015040256)) RNLOC15~LOC16~

QET DBE174.(D242+4D246+025140257)) RNOCITLOC1O~

{LET DBE175.(D247+0252+40258)} RVLOC13~L0C20~

{LET DBE176,(D253+D259)} . RNLOC21-L0C22~

{LET DBE177.0260} RNLOC23-L0C24~
RVLOC25~LOC26~
RVLOC27-L0C28~

{LET DBE1T1,(C2044D2344D2364D2384D24340248+D254))
{LET DBE172,(D235402374D2404D244+02494D285))

{LET DBE173,(D238+D241+D245+D250+0236))

(LET DBE174,(D2424024564025140257))

{LET DBE175,(D247+025240258))

{LET DBE176.(D253+025%))

{LET DBE177.D260)

(F}

¥
{CALCY
{LET RCOUNT SMREYEST~ ROUTE}

{FOR RCOUNT 1,4COUNT 1 ROUTES}

CALCHGOTOJYEST~/GRGQ/GTAX {DOWN +COUNT-1)~A{ {LET D281 ‘(DBE11‘I«DBE172'8281¢DBE|73'5201"2005E174‘m1‘3008€175'8281'4-008E116'ml“!NOBE‘I"‘BIG\‘G)) {CALC)

{(APP3)GAMRESIDUAL CGM~GRAPHIC~Q RVLOC29~-LOC30~ .. "
'APPG)PRS‘PRTNT1—LCAQLM\.0.5~R0.5-TD.H0,5-QPZQG {LET Dm‘(DB‘EﬂhOQEi72'5280008E173'3280‘2+OB‘E‘74'3280‘30DBE175'B280“4095175 B280°5+DBE177°B280
APP!)PRSPR!NTHCAQLM.&&-RD.&-TO.&-BO.MP!QG - {RETURN}

[\o]

G s
(LET G344 1MLET C345, 1HLET CUSHHLET G347 1HLET C348 ILET C249.IKLET C350.1)
(WINDOWSONNPANEL ONKGO TORNTERACT=
GGA Y  ~/XLDO YOUWANT TO CHANGE(YMN)?~GGA~
~{(F @LEFT(QUPPER(GGA), )=NHW} — =
1CPORTIONZ-PORTION1~{GO TORNTVARSMTB/RINTVAR-MWTC
(F C344=0{LET C204 OHLET E204.0) ——
{F CM5={LET C205 O}LET €208.0
(F C346=0{LET C206 0KLET E206.9)
{F C34T=0}LET C207.0{LET E201.00 7
{F CMB=0YLET C208,01LET E260.0}
{F C349=CHLET €209 OHLET E209.0)
{IF C350=0}LET C210.0LET E210.0}
LOGIC 1 (LET 1LOGIC1LET QUERY 0HLET QUERY2.1{WINDOWSOFFYPANELOFFYE}
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1991

1992

1993

1991

1992

1993

JC1

ez
Jcs

JC4

JCs

fileg}

Jc7

Jcs

Jco

plap L]
Je1
JC 12
Jc1l
JC14
JC15
JC16
a7
JC18
Jc19
JC 20
e
Jc22
c23
JC24
JC 25
JC26
Jc27
JC28
Jc29
JC 30
Jc 3
JC 32
JCa3
JC34
JC 35
Jc3is

JCi

Jc2

JC3

JC4

Eleg}

Pleg}

7

Jcs

C9

JC1o
JCn
JC 12
Je13
JC 14
JC15
JC16
JC17
JC18
JC19
JC20
Joa1
Jc 22
JC 23
JC24
JC25
JC 26
Jca7
JCcas
29
JC30
Jon
JCc 32
JC33
JC 34
JC3I5
JC 36

~ 4 12
Historical Ratios
% Total Rej/ [% Total Rej |Quality Quakity %Mat Var/St|%Mat Var/St|%Mat Var/St{%Mat Var/Std  [%Mat Var/Std  1%Met Var/Std [%6Mat Var/Std [%Labour Vail% No Prod due to  |% No Prod due to IAsset
Total Prod.-SyTotal Prod.-LBiindex -SL__{index -LB _|use(Pesf)-St juse{Perf)-L B juse{Chemicaluse! 15)-S|use L luse{Corr Box)- luse(Corr Box)}-L/Std Usage [Lab, Serv & Mat/Av tviMach. Bk downs/Av by [Utiisation
0.0000% 0.0000%| 78.2140] 78.6070 0.9100% ([ -0.2893% 0.2106% 4.08 1.2000% 0.5818% -2.4700%] 13.8313% 8.7370% 16.3830% | 20.1510%
0.0000% 0.0000% | 76.7270] 77.1740| -0.9301%; -1.8500% 1.4507% 0.6398% 1.8400% 0.1353% 45100%| 38.3877% 14.3000% 18.6140% | 31.3830%
0.0000% 0.0000%| 79.1250| 78.0833| -4.5800%| -4.1604% | -4.4931% 1.0000% 1.4300% 0.3726% 0.3600% | 16.5721% 8.6300% 14.4120% | 30.9580%
0.0000% 0.0000% | 79.9560| 78.4620| -1.5400% | -0.9917%| -+1.1489% 3.4700% 1.2800% 0.4068% 0.6500%| 15.8017% 9.2260% 14.7720% 1 33.2180%
0.0000% 0.0000%| 783550 78.3120| -2.4800%| -6.2109% | -1.9943% 3.7000% 1.4000% 0.3400% 0.3000% | 17.2914% 9.1740% 21.1370% | 29.3810%
0.0000% 0.0000%| 782610 79.0450; -3.7200% 1.1188% | -4.1880% 3.3800% 1.3700% 4.2700% -0.1200%; 14.2540% 4.4630% 13.0750% | 29.4360%
0.0000% 0.0000% | 77.1330{ 76.5000| -3.6200%| -5.0002%{ -3.5844% 2.4600% 5.8300% 3.6500% 0.5800% 8.0899% 6.3380% 9.7680% | 36.8630%
0.0000% 0.0000%| 79.5220| 77.9550| -2.5900% 0.9200% | +1.0059% 3.3800% 2.7000% 0.3448% 0.4900% | 27.0969% 9.8370% 18.2460% | 27.2610%
0.0000% 0.0000% ] 79.8580] 78.0000} -0.8600%) -2.4200% | -1.0923% 3.3500% 1.6600% 0.2700% 0.3400% | -39.3658% 10.5940% 13.5850% | 30.1000%
0.0000% 0000001 7847400 772260 1028000 132400 0.4563% 2.81€0% 1.1242% 017184 0246881 11.0791% £.7160% 16,0409 [ 124220
0.0000% 0.0000% ) 77.8750| 78.4170 1.2200% | -3.8300% 1.1230% 3.9400% 1.3000% <0.1700% 0.7800% 5.6605% 6.5270% 14.9480% | 32.9080%
0.0000% 0.0000%| 79.4170| 77.2000 3.5100%( -0.7400% 3.5580% 3.8500% 1.5500% -3.7400% 0.5600% 0.3580% 8.3500% 11.5960% | 38.4890%
0.0000% 0.0000%{ 79.1110| 77.2860 2.0600% | -2.6200% 2.5250% 3.4100% 2.3800% 0.2100% 0.5100% 4.7508% 5.6820% 11.0430% | 35.1790%
0.0000% 0.0000%| 80.4610| 79.3910 5.5700% | -2.8200% 3.0740% 3.0200% 0.7500% 2.3400% 1.7400% 3.3005% 12.1880% 10.8010% | 30.4640%
0.0000% 0.0000% | 79.6500| 78.9710( -2.6300% -6.0800%( -3.3980% 3.9800% 0.8500% -0.1400% -5.6300% ] -1.7359% 6.6690% 10.6280% | 37.0140%
0.0000% 0.0000%| 78.9380| 78.4370| -2.2300%| -3.4600% | -2.4039% 5.4300% 1.8000% 0.5100% 0.1600% | -11.5373% 9.1580% 13.8710% | 20.8750%
0.0000% 0.0000%| 77.1150| 77.0770| -2.3800%| -7.8200% | -8.1886% 4.5300% 2.1400% 0.5000% 0.1600% 0.1966% 4.2400% 9.4320% | 35.3850%
0.0000% 0.0000% 78.2600( 766400 21.5400% | 10.8000% ] 15.9840% 2.7500% 0.3400% 1.6700% 0.6500% 4.8293% 3.5500% 9.2820% | 38.4800%
0.0000% 0.0000%| 80.0330| 77.7370| -18.4600% 26.5900% | -1.6307% 3.2400% 2.1200% 2.2000% 0.7000% 2.0668% 6.7070% 7.8520% | 36.2900%
0.0000% 0.0000% | 80.2650| 77.8580| 22.6200%| -6.0151% 3.0706% 3.7500% 1.5200% 3.4700% 0.4700% 5.0669% 1.9290% 11.2620% [ 35.5370%
0.0000% 0.0000% | 78.1390( 76.8470| -2.3000%| 22.9200% 0.7128% 3.8400% 1.1200% 1.2100% 1.0300% 7.7066% 6.3810% 12.5070%{ 37.5180%
0.0000% 0.0000%] 766450 76.1610| -0.2000% | 21.1600% 3.4950% 3.0500% 1.3400% 0,1500% 0.3200% 4.1523% 1.5340% 11.8030% | 33.8020%
0.0000% 0.0000% | 79.2000| 764170 2.6800% | 25.0000% 6.5170% -2.2300% 1.6600% 0.1900% 0.4800% 6.5421% 10.9400% 8.8470% | 35.6670%
0.0000% 0.0000% 79.6460| 78.7690| 33.7100%| 26.0800% 9.2350% 5.2500% 1.3600% 0.0100% 0.5100% 4.7539% 12.2460% 11.5260% | 38.9980%
0.0000% 0.0000% | 78.8760| 77.8500 5.7900% | 24.2200% 6.3560% 2.9750% 1.8200% -0.1800% 0.5900% 9.3387% 11.7980% 11.0870% | 37.4120%
0.0000% 0.0000% ) 7623850| 76.2690 1.1700% | 19.6300% 2.9520% 2.9940% 0.9600% 0.2900% 0.5700% 9.8398% 6.0700% 13.2030% | 38.0150%
0.0000% 0.0000% | 79.5420| 77.3330 3.8200% | 19.9700% 5.2380% -079362%' 2.2900% 0.0800% 0.4000% 1.0340% 4.8330% 10,1690%1138.8610%
0.0000% 0.0000% | 79.1250] 78.1200| -0.9900% | -2.3800%{ 0.7165% 0,2420% 2.4200% -0.1400% 0.5200%) | -3.8501% 13.9370%, 12.4470% | 25.2890%
0.0000% 0.0000%] 78.9570; 76.3330 2.7600% | 14.3400% 4.6400% 1.9035% 2:1000% 0.0300% 0.6700% 6:9549% 16:1250% 13:9810% 1 34.2050%
0.0000% 0.0000%; 76.7040| 74.9570| -0.1200% | 29.4500%M. 0.7362% 3.6980% 1.9000% 0.0300% 0.6700%| 11.9436% 9.6150% 12.6080% | 40.6400%
0.0000% 0.0000%| 79.0000f 76.7040{ -2.2200% B.7600% | “41.4985% 1.1894% 1.3400% 0.0600% 0.4600% 4.5589% 3.6240% 14.5470% | 41.5450%
0.0000% 0.0000%| 78.8080( 77.3080; -2.6400% -0.9200% S1:5023% -0.8887%, 11400%, 0.1400% 012900% 46504% 43.5250% 1214210%)] "37.0470%
0.0000% 0.0000% | 78.8280| 78.1000| -1.1700% 3.06009%64"-1 5526% =0.1708% 4.0600% 0.2400% 0:3500% 10.1053% 44090% 22:2560%135.4850%
0.0000% 0.0000% | 77.4640| 77.9640{ -1.7300% 1.3800% | +1.5501% 1.2514% 4.2100% -3.1400% 0.4000%| -2.8697% 6.5080% 12.4900% | 40.3830%
0.0000% 0.0000% 78.2220| 77.4230| -0.5800%( -1.0100% 174966% 1.0296% 316700% 4.5800% 0.50008% 0.9662% 3.8264% 9.3555%( 41.1860%
0.0328% 0.9401%| 78.3200| 76.3330| -0.4600% | -13400%7 -1.2511% ~3.9306% 6:2300% -0.1000% 0.0700% | 4, -1.1352% 11.7340% 13.1880% | 33.3800%
% Eng stores |Energy use/ |Energy use/ % Maint co [Invem.L of F [Invert L of F |% Raw Mat.I|Prod Target [Prod Target % Market Sharg% Market ShareAsset Tumovier
Value/CRV __ |Tonne(Steam)|Tonne(Elect TotalDirect [(000 es)SL (00000 cs)-L |/Tet Prod co [Fulfilment-SL Fuffilment-LB -SL -L8 ratio
5.0080% 05266 85.9627| 7.3370% 12,8310 0.0000 | 22.0710% 0.8692 0.5047 77.1000% 33.4000% 0.4087
5.2100% 0.7603| 106.5443] 9.5010% 6,9310 0.0000| 36.6070% 0.6160 0777 80.5000% 33.9000% 0.2874
5.6380% 05235| 82.7339] 7.1400% 0.0000 0.0000| 227770% 0.8358 0.8561 79.4000% 31.4000% 0.3861
5.6960% 05526| 99.5325] 5.0380% 0.0000 0.0000} 22.4080% 0.7754 0.7377 80.8000% 28.4000% 0.3835
5.6910% 0.5411] 1153778 8.3480% 0.4750 0.0080| 25.6450% 07918 1.022 79.3000% 27.4000% 03174
5.8940% 04564} 84.3423| 15.4690% 1.6840 0.0000) 17.4710% 0.9223 1.3172 79.5000% 29.1000% 0.4581
$.9520% 0.4529| 80.3338| 6.8540% 30.6140 0.0000| 11.1000% 0.9661 1.2107 77.4000% 28.9000% 0.5316
59170% 0.5903| 105.9086| 8.1460% 10,5360 0.0013| 19.3260% 0.6329 0.6477 79.2000% 28.5000% 0.4088
5.9150% 05737 859.8816] 10.1420% 127490 0.0000{ 15.8150% 0.8254 1.0405 80.1000% 26.9000% 0.4206
5.9190% 05429 86.7001| 9.2700% 50.9360 0.0000} 11.3370% 08528 0.8728 77.3000% 29.0000% 0.4892
5.8770% 0.6188| 90.7300| 5.6930% 18.2860 0.0000| 12.2130% 0.8331 1.0194 79.5000% 27.1000% 0.4202
5.9620% 0.6275] 99.2437} 6.2790% 9.2480 01183 17.6350% 0.9862 09172 81.6000% 27.1000% 0.4764
5.1690% 05170 80.2501| 8.8960% 13.9190 01518 14.2810% 0.9889 0.8841 81.9000% 28.3000% 05776
5.2310% 0.4340( 95.5155| 9.4780% 5.8790 0.0567| 22.3770% 0.7987 0.8158 83.4000% 28.0000% 0.5275
5.2080% 0.3841 81.92641 11.7980% 12.5820 0.0000| 11.6070% 4.8838 0.859 83.6000% 30.2000% 0.5466
5.3140% 0.5110] 99.4653| 8.2050% 0.0000 0.0000| 16.0100% 0.6486 0.8532 81.9000% 26.8000% 0.4712
5.4120% 0.4601 87.7620) 11.7980% 0.0000 0.0000| 12.5870% 0.9083 0.9051 82.6000% 27.0000% 0.5194
5.3930% 0.4701 86.9042] 8.4700% 0.0000 0.0000| 11.6430% 0.8001 0.9073 80.7000% 26.7000% 0.5891
5.2620% 0.4574| B7.1441| 7.0760% 11.0420 0.0000] 10.5770% 0.9498 0.8892 80.5000% 27.6000% 0.6958
5.1970% 0.4767] 91.9563] 6.9720% 0.0000 0.0147 | 12.2540% 09517 1.0084 80.7000% 28.9000% 05754
5.2340% 0.4879| 85.4250( 7.3750% 18.5620 0.0000| 13.1030% 0.9263 0.8558 80.7000% 28.2000% 0.5471
5.3080% 0.4951 93.9029 5.6580% 2.5460 0.9386] 13.9370% 0.9233 0.9641 80.0000% 29.6000% 0.6678
5.3620% 0.5040} 92.1085! 7.6920% 2.5840 0.1443} 13.1970% 08912 0.9544 82.3000% 27.8000% 0.5894
5.7520% 0.5357| 93.0930| 7.9080% 26.2630 0.1703] 12.6370% 0.7830 0.833 80.6000% 27.6000% 0.5974
5.0220% 0.5346| 94.0792] 9.7510% 58.0610 0.1140| 11.5300% 0.9052 0.8728 81.2000% 27.4000% 06133
4.9760% 0.3886] 89.1056( 11.7380% 66.7040 0.1256] 10.6770% 08774 1.05 80.7000% 29.8000% 0.5468
4.9490% 0.3951 86.5927! 6.7830% 67.8670 0.0518 9.8120% 0.9230 0.8514 86.6000% 28.5000% 0.6327
5.1560% 0.4540| 90.2278| 5.8280% 20.7260 0.0000| 16.2700% 0.8500 0.9074 81.7000% 26.9000% 0.6810
5.2180% 0.4461 98.3864| 9.7820% 11.6390 0.0000( 15.8200% 0.9213 0.73087 78.3000% 29.3000% 0.5478
5.2660% 0.4265| 87.6218| 11.1980% 23.2090 0.0000! 13.6460% 09897 0.55178 82.4000% 29.8000% 0.5585
5.2460% 0.4281 83.6842| 9.1740% 58.6180 0.0150 7.0740% 1.0013 1.07272 80.8000% 27.6000% 0.7134,
5.3700% 03988} 929518] 8.8420% 72.4640 00047 10.1550% 09136 1.21621 £1.5000% 27.3000% 0.6247
5.5200% 0.4381 94.7821| 13.7460% 40.4040 0.0061| 16.3940% 0.8798 1.12268 82.1000% 29.0000% 0.7159
5.7050% 03771 81.7068] 11.3980% 55.6660 01381 12.0650% 0.9679 1.15984 83.5000% 29.4000% 0.7987
5.6880% 0.4186| 84.8087( 13.3730% 61.5830 0.2126] 13.8280% 1.0031 0.96386 81.0000% 29.6000% 0.6454
5.6340% 0.4379] 89.7106| 9.2160% 107.1210 0.3386 | 10.8840% 0.8902 1.02327 83.8000% 30.4000% 0.3453
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JC8

JC9

JC 10
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JC 12
JC13
JC 14
JC 15
JC 16
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JC 19
JC20
JC 21
JC 22
JC23
JC 24
JC 25
JC26
Jc27
JC28
JC29
JC 30
JC 31
JC 32
JC33
JC 34
JC 35
JC 36

y 3
4 ¥ 4
TECHNICAL(PRODUCTION) TECHNICAL (ENG.) COMMERCIAL ‘MARKETTING‘ FINANCIAL |
D G J K L M 1 H N 0 B
Productivity (% Total Rej/ [Quality %Mat Var/Std [%Labour Var [% No Prod due to  |% No Prod due to_ JAsset % Eng stores [Energy usagef% Maint cost/ [InventL of FP |% Raw Mat.Inv(RsProd Target |% Market Shar [Asset TumoTe‘
Score Total Prod. Index usage /Std Usage  |Lab,Serv & Mat/Av hrJ Mach. Bk downs/Av {Utilisation Value/CRV Tonne TotalDirect OH |(000 cs) Tot Prod cost Fulfiliment ratio

0.00000 0.00600( 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00060 0.00000 0.00000 0.00000
17.67983 99.74396| 62.45152 66.03847 12.43912 15.71938 23.67860 27.66443 56.10764 14.10493 78.89264 63.42694 14.62452f 19.72013 72.84808 4481319
30.49494 99.74396 | 66.88648 59.40924 28.03689 32.74680 32.56375 26.98729 50.48744 56.07697 87.78030 19.43236 87.31141{ 56.23693 71.4317? 56.60963
9.21163 89.74396| 68.38194 56.61310 29.69782 29.66907 31.69028 30.51859 50.39177 36.34447 95.31027 19.43236 88.46530| 34.72866 71.77530 56.32659
10.25179 99.74396| 65.79519 54.44649 26.70386 29.95121 18.90607 24.49063 50.45157 24.20070 83.29503 32.00572 70.73946| 54.69920 70.33307 48.62534
63.96248 99.74396| 66.05350 44.83826 33.19508 62.63815 36.12553 2457827 48.00961 61.23122 54.35853 34.28104 79.13744| 78.10528 70.94672 63.69474
77.03377]- 99.74396| 62.73483 47.05254 48.47299 49.24001 47.99923 36.14381 47.30702 64.86692 88.82415 52.53683 2984859} 74.30764 69.11576 69.42883
10.52376 99.74396| 67.42992 55.34929 12.88620 26.36651 24.38565 21.07346 47.73124 26.20117 84.05392 73.70573 87.85125| 14.37176 70.54694 58.99654
59.59063 99.74396( 68.12281 56.75940 99.71702 23.61296 34.70185 25.63295 47.75546 45.38115 76.39261 74.27645 67.47918| 61.74536 70.83283 60.18291
72.36838 99.74396 65.36031 59.69869 40.88369 53.81684 28.84586 29.27992 47.70702 50.97496 79.78437 27.99299 31.44454]  61.40553 69.05266 66.30298
51.15153 99.74396| 65.07679 54,55409 54.66599 47.83660 31.27441 30.03676 47.00356 41.05467 92.99699 72.34210 37.83345! 63.74928 70.41257 60.14332
66.25076 99.74396 | 66.82931 45.92950 67.44477 34.87974 40.80788 38.63768 47.18568 30.79203 §0.90325 72.93859 80.12080{ 88.03077 72.01192 65.26284
66.55710 99.74396 | 66.40186 54.06873 56.95352 54.06390 42.80398 33.55261 56.57999 58.73890 81.21776 74.52994 54.82168| 8526957 72.78319 72.33273
24.84227 99.74396| 69.65481 51.51521 60.53592 19.53143 4372444 26.20861 55.86507 52.35082 78.98165 76.00536 88.55066( 44.85635 73.45753 69.14697
28.62150 99.74396| 68.14263 50.28307 71.96815 46.78180 44.40071 36.37569 56.13072 69.82006 69,76413 74.14939 33.33573| 67.20225 74.15477 70.42572
10.25242 99.74396| 66.79288 47.86241 87.14685 30.03876 33.94005 10.03726 54.90218 40.23210 83.83264 19.43276 68.96231| 26.80029 72.11339 64.82700
54.28885 99.74396| 63.04755 37.96218 67.80651 64.16383 49.51704 33.87017 53.75701 57.91469 69.76413 19.43276 40.75810| 75.73821 72.65355 68.57777
54.16199 99.74396| 64.66796 37.42652 56.75738 68.96323 50.21568 38.62390 53.97971 57.70967 82.83492 19.43276 33.59347| 74.25755 71.20915 72.99562
65.09959 99.74396| 68.08292 59.62230 63.50003 46.49985 57.55195 35.26327 55.50621 58.73242 88.01447 72.79076 26.55661| 81.62783 71.30536 78.68461
59.37037 99.74396 68.50210 40.57747 56.16157 83.86415 41.99599 34.10438 56.25759 52,18610 88.39428 32.21740 38.14905| 87.44357 71.80345 72.20344
55.43870 99.74396 64.59601 54.43875 (9509, 45378 48:92091 37.81964 37.76415 55383038 5725383 86/91756 72.01593 44.93701] 7533039 71.61887 70.45806
66.28939 99.74396| 61.70781 55.82031 | 54558 44279 89.46915: 40.09737 31.42449 54.97201 4827925 9312429 41.57057 51.91301| 81.88867 71.44478 77.19200
57.97697 99.74396| 66.02446 55.857 11 bawmf2:42805 22.49163 52.31671 34.30460 54.34238 49.37562 85.74639 41.39175 4571252 75.18897 72.66709 73.01264
38.86352 99.74396 | 68.38541 2831310 /561945383 19 42415 41.09257 3941720 49 72016 45.34515 84:94342 59.54492 41.15637| 42.94943 71.38146 73.46178
45.05143 99.74396| 66.36958 47.68341\ -+ 4628259 20130764 42.63976 36:88656 5828937 44.35234 77.92206 2831738 32.78877| 72.76305 72.00454 74.33098
47.02064 99.74396| 61.33159 56.77024 1, 7.744.00820 51.22306 35.75996 37.91132 58.78055 63.24348 70.00839 2379198 27.16050] 73.10324 72.25143 70.43866
47.32829 99.74396| 67.11804 60.51424; 6590891 60,04813 46,27120 39.20744 59.08530 64.97708 89.08227 38.51108 22.36248{ 74.47996 75.75855 75.36062
25.75664 99.74396) 66.91515 67.612704. 776332614 16.48350 38.00580 17.80874 56.72941 56.16446 92.51677 69.58815 70.93346| 63.26894 72.23301 77.88826
39.39613 99.74396 | 65.61714 57.06096 | —51.37537 10.15021 33.75734 32.04838 56.01529 47.80819 77.80131 73.73202 67.48702| 65.74974 70.18584 70.50324
47.81987 99.74396| 61.08223 55.21180 38.73662 27.65748 37.50948 41.92918 55.45984 61.24310 72.19323 65.76650 4945953 71.15653 73.48275 71.18058
76.62394 99.74396| 65.90428 65.61884 57.43269 68.43438 32.23247 43.31233 55.69154 64.46953 80.15352 37.02590 13.55492( 90.37434 71.75962 79.66330
55.49165 99.74396| 65.95168 68.28012 57.20450 17.24989 38.08691 36.42636 54.24887 58.43597 81.42367 24.80591 24.14802] 6582383 72.19725 7493916
49.29950 99.74396| 66.43449 65.21253 43.33519 63.00785 16.79699 34.02427 52.48510 52.80814 61.68703 43.98854 71.85234| 69.03575 73.07282 79.80576
78.25184 99.74396 | 64.13965 58.39058 74.25281 47.97775 37.87224 41.53624 50.28408 70.58892 71.38690 26.37644 36.70538; 80.46051 74.119514 85.19352
71.28970 99.74396| 65.07668 56.86922 66.06452 67.01118 49.87170 42.76375 50.48744 64.41198 63.25381 21.86779 50.99260] 90.81920 72.42760 76.02414
49.17669 86.58506| 64.59837 51.03445 70.70914 20.44573 35.80251 30.77011 51.13196 58.21419 79.99212 4.59669 28.44944( 76.36208 74.55903 51.99618
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Macro for PCA.wk3
MACRO AREA
OPUT DATA}
{HOME}
ANELOFF}
REJ3 XIBLETCC.Y)
AA ss ~MANPLEASE INPUT THE NUMBER OF ROWS(1.2,.. 36)7-AA~
ArA? & -IXNPLEASE INPUT THE NUMBER OF COLUMNS{?.2... 15)7-AAA 1~
e8 Y -NQ HAVE YOU TYPED IN CORRECTLY[YAN) 88~
YOU HAVE EXCEEDED A DMENSION OF 1S(PRESSENTER') ~(F QLEFTIQUPPER(BE),1)="N'H\}
{F AAA 1> 1S-MENUBRANCH FLAGH(0}
{WINDOWSONHPANEL
GOy RED3. DI8~{F CC>+AAATPWTCIA}
{GOTOO-WTB
o
0C1H0C™ .
cc 1 (F CCexeAMATICESCIOI DIB-COLE-ILET CC.CC+ IHBRANCH GGOT}
WCALCULATION OF COVARIANCE MA TR
YOU HAVE EXCEEDED THE SPECFIED NUMBER OF ROWS(PRESSENTERT)  {F +J410> »AAYMENUBRANCH FLAG 1}-{10}
o—mﬁ)(moowsoc ANELOFF)
{GOTONAO-RV{RIGHT +7)-{DOWN +6}{DOVVN +34}- A REA12-REAREA1Y-
CALCyRVLOCHOC‘»'(LET COUNT. 1}
[GOTONHO-RVIRIGHT +7}-{DOWN +5} {DOWN +34)- ROUTE 11
COUNT 2 (FOR COUNT,1 »AA,1 ROUTE 1} QLET J95,(011-54)
(GOTGIAREAZ-RTRIGHT « THDOVWN «34}-AREA3- (CALCYRVLOC23-4.0C 24~ {LET KOS [K11-K54 9 LLETCOUNT11} RVOCIHOCK-  (CALCIRVLOCZIHLOC2
(GOTOJAREA2-RT(RIGHT + THDOWN +34)-AREA3-~ LETLISL11LSA)} {FOR COUNTY1.+AAA11 ROUTE 11} RVLOC12-L0C20~
DMAESCIAALT. BI4-ESCNAT Q121-1127- (CALCYRVLOC25-LOC26-{LET COUNT, IYRVAGS 1-~AHE 1-RVAGS 3~ AHE 3~ M5 (M1 1-M54)) RETURN {LET Q121(Q37-Q80}}
ONAESCIAABT, BI94~-{ESCB7. Q121-J127~ {LET N95 (N1 1-N54)) {RETURN)
FOR COUNT. 1.+ AAA1,1ROUTE2} {LET 095(011.054))
o8} PEsP1 )
{LET 095{Q11-054))
{LET RS R1RS4))
{LET $95(511-554)}
\B(CALCULATING THE LARGEST EIGEN VALUE AND VECTOR) {LET T95T11-T54)}
QET U95,AI11US4))
OMMESCM148 Q153-{ESCI2148.2153-J184~ RvAFua-AGuHcALcyCAREAs-conq QLET Vo5 v 11-vsd)}
{CALCYRVLOCASHOCA 6~ {LET W95 IW11-Whdjy
OMMESCHI48 QISIESCI2 148, ns;—nu— RET X954X11-X54)}
cacy
{F J1B8=L200MLET P1881.200" 1 HBRANCH ME LOGIC /RE 5 [LET LOGIC (HBRANCHMESS) (: I.OGC!»AAM)(LETP!SS.L?OO’ JHCALCHBRANCH MESSOVERY
MESSOVER {CALCHF ~P|30<0 QUPREP 185 (CALCYRVILOCA7-LOCAS-, ROUTE21
1CP 138 {F J186=L200{LETIP188.1 2007 HBRANCH ME(LET sta,msv(uu))
OMMESCH148 QISIHESCIR 184 R191-J184- (CALcyRVLoa =£6C50- {LETLOGICTLOGIC T+ 1} LETKISEKI3A AR LETCOUNT s vy RO 31004 2= - [CALCIRNLOCA-L OC44-
IOMMESCIa146. 0!53-(ESC)R|B {BRANCH MESS} (LETusqusquu)) {FOR COUNT1 1 +AAAY1ROUTE21} RVLOCIA- OCA2-
CALC)@RW LET MIS4MI3S-AA )} RETURN QAET Q153,033 - AR 1))
E LET NISENI3S-AA-1) RETURN
L {LET 0154 01350 +AA- 1)}
—_— {LET P1SART35R=AA- 1)}
\CINTERMEDIATE EIGEN VALUES) QLETQ154.01350-AA- 1)}
/REAREAQ~REARE A10-REAREA) 1-REAREA 13-(LET COUNT. Y} {LETR154R135(+AA 1)}
CONTER CP183-CS> {cakc/RVLOCH1-0.0CE2- {LET $154 S1354-AA 1)}
1CP188-C50~ QET T154T135(-AA. 93
(CBKYRVAHE2-AIG2-{CALCYRVLOCS 1-LOCS2~ {LET U154 01354+ AR 1)}
{CALCYRVR184. R191-Q205- {CALCYRVR184. R191-P205~ {LET V154.V1354+AA-1}}
{F C60=(AAA1- IRWINDOWSONHP ANEL ONHHOMERD} LET WISAW13S AR 1)}
RIVIBAV191-X184- {CALCYRVLOCS3-L0C54- {LET X154 X135 +AA-1}}
OMMESCIV184. VIN-ESC)X 184 AE184-X (CN.CWVLOCSHOCS&-
TV184.V191-X184~
/DNM(Esqvm V191-{ESCIX184. AE 184-X187-
OR COUNT, 1 +AAA1 1 ROUTE 2} : ROUTE3 ROUTEN
SOMWESCH 184, Q17T1~{ESCIZ146. Z153-J184~ RVAH185-AI165~{CALC} QLET 21724154 188" X195))
{CALCYRVLOCTS-LOCTE~ LLET K172{K154.P188Y195)} {LET COUNT1.1} a R|VLOCES-0CT4 g&tcm%cghocw
164.Q171~ESCIZ148. 2153-.|m— ETL172{L154P188°2195) {FOR COUNTY.1,+AAA1,1 ROUTE 31}
MSCN & MESS &ET Mni(l-mswws-nngs )} (RETURN} QLET Q171(Q153-P1B8"AE 194)
{F J188=L 200{LET P188 L 200" BRANCH ME LOGICIRE 2 (LETLOGlC\ JHBRANCH MESS 1} (FLOG!C!»AAA\){LETP!BS 200 l}(CALC)((LET N1T2 (N154-P188°AB195)} RETURN

MESSOVER?
DMAWESCH184.Q171-ESCIR184, R191-J184~

OMKESCII148. Q153-J164-
{(CALCYDMMESCI164 017 1-[ESCIZ146, 2153~ 4184~

{F J188:L200{LET P188 L 200" IHBRANCH ME LOGICIRE
MESSOVER?
TOMMESCN 184.0171-(ESCIR184. R191-J184-

P188-C52-

RVR1B4 R191-Q205~
SC

EE ¥

(CALC}(F {PI00Q0YREP 18 [CALCIRROCT1-LOCTE- E7 01720154 P185°AC 195)
=L 200HLET P 1881 200" 1{BRANCH ME (LET P172 [P 154.9188"AD195

(CALCVRVLOC?MOCID- (LET LOGlC‘LOGlCl-I) (LET Q172,Q154 P18E"AE195))

DMMESCII6S. mn—(ESC)Rﬂ {BRANCHMESS 1} LET R172 [R154.P188"AS 195)

{CALCKBRANCH REME {LET S172/S154.P18°AG195)}
{LET T172[T154.7 188" AH195)

LETUITZ[UI54P185°ANIS))
LET VI72/(V154.P188°A195)}
{LET W172W154.P 1887 AK195))
{LET X172,(X154-P 188" AL 195)}

\D(SMALLE ST EIGEN VALUE)}

{CALCYCCONTROL-AREAS-RVLOCE3-LOCB4-
DM{ESCN146_Q153-J164~
(CALCHRVLOCBS-LOCSS-
(CALCYOMMWE SCp164. Q1 T1-ESMESS2

2 {LET LOGIC 1 I{BRANCH MESS2} {F LOGIC 1>+ AAAIHLET P188 2007 J{CALCHBRANCH MESSOVER?)
(CALCHE +P190<0 G0 TKE) {CALCIRVLOCBT-LOCES~

1CP183-P 186 (‘J\" L 200HLET P 188 1 200" 1{BRANCH MESSOVER?}
(CALCWVLOCSVLOC 0~ ETLOGIC1LOGICY+1}

OMWESCN164. Q1 71-(ESCIR18 (BRANCHMESSZ)

{CALCHBRANCH REMESS2}

\E(PRINTING EIGEN VALUES AND VECTORS}

(cucwwocm-\oce;-
1CP188-C51~
(<akWVM2—AI62—RVLOC93—lOC94—
MVR184 R191-0205~
9 {LET SCOUNT.1}
{FOR SCOUNT, 1 +AAA3,1 CR CROUTE

(GOTO}A4 1~
~IXL DO YOU WANT TO DISCARD ANY EIGEN VECTORS(YN)?-00~ [LETES2.1}

F QLEFT(QUPPER(DOL1I"NKF) ‘,Eé% CWVLOCQHOCW
(GOTOE44~MTB ’ (RETLRNI
REM €58
mrc

/XL HAVE YOU TYPED N comecnvmm-ez—
- QLEFQUPPER(EE).1): NHBRANCH BETHESOA
{APPIPRSPRINT 1-LCAMT 1-L 1~R 1-QOCOPP30G .
{APPIIPRSPRINT2-L.CAMT 1-L0 02-R0 02-0QCOLP 306




& 4 < I
¥ /ORRX{DOWN +AA-1{ENDHRIGHT}-YC63..C97~ICOOUTPUT~G
(LET SCOUNT 1YREYRANGE~ CLEONNE PETER
14241 M {FOR SCOUNT,1,#AA,1,CLEONNE} {CALCYRVLOCI7~LOC98~
2 K241 K11 (GOTOME1~{GOTOICE3~WTB/RICE3. CI8~WTC {calc{LET COUNT, 1} {IF R241C0YDMM{ESCN11..Q11~{ESCIR225.R232~R2 {IF X241 >0¥DMM{ESCN37. X37~{ESCIX225. X239~X279~
31241 [RE} R241 ~/XL HAVE YOU TYPED IN CORRECTLY(YMN)?~FF~ (FOR COUNT,1,+AAA1,1,PETER) {RETURN}
4 M241 M11 Y ~{IF @LEFT(@UPPER(EE),1)="N"{\} . {RETURN}
5 N241 N14 an {goto}i245~
6 0241 o1 {CALCYRVLOC99~LOC100~
7 P241 Pi1 /DRRX.{DOWN +AA-1{ENDKRIGHT}~YC63..C97~ICOOUTPUT~G
8 Q241 [o38] {calc{CALC)
9 R24% R11 /RTJI205.X219~CF 135~
10 9241 s11 03
11 T241 ™ (WINDOWSONKPANELONKHOME)
12 U241 ut1 {CALCYRVLOC131~LOC132~ IGRGTXXD151..D185~AE151..E185~OTXYestimate~TYEmor~QQ
13 v241 Vit
14 w241 w11 {APP3)GACGRAPH~Q(APP3}PRSPPRINT~COPQG
15 X241 Xx11 ~/XL DO YOU WANT TO QUIT(YN)?~GG~
~IF @LEFT(@UPPER(GG).1)="Y"}FS~RIQY
_ 00}
10225
2 K225
31225 R225
4 M225
5 N225
6 0225
7 P225 1 K291
8 Q225 21291
9 R225 3 M291
10 S225 4 N291
1 1225 50291
12 U225 6 P291
13 V225 7 Q291
14 W225 8 R291
15 X225 9 5291
10 7291
10232 11 U291
2 K232 12 V291
31232 13 W21
4 M232 R232 14 X291
5 N232. 15 Y291
6 0232 ’
7 P232
8 Q232 /DMM{ESC)K291..R291~{ESC)CF135..CF142~C108~ {CALCYRVLOC103~LOC104~
8 R232 /DMM{ESC}K291..R291~{ESC}CG135.CG142~C109~ {CALCVYRVLOC105~LOC106~
10 §232 /DMM{ESC}K291..R251~{ESC)CH135..CH142~C110~ (CALCYRVLOC107~LOC108~
11 T232 /DMM{ESC)K291..R291~{ESC)C1135..C1142~C111~ {CALCYRVLLOC109~LOC110~
12 U232 JOMM{ESC}K201. R291~{ESC}CJ135..CJ142~C112~ (CALCYRVLOC114~LOC112~
13 V232 /OMM(ESC}K291. R291<ESCICK135..CK142~C113~ {CALCHYRVLOC113~LOC114~
14 W232 /OMM{ESC}K291..R291~(ESC}CL135..CL142~C114~ {CALCYRVLOC115~LOC116~
15 X232 /OMM{ESC}K291..R291~<{ESC)CM135..CM142~C115~ (CALCMRVLOC117~LOC118~
/DMM{ESC}K291..R291~{ESC)CN135.CN142~C116~ (CALCHYRVLOC119~LOC120~
/OMM{ESC}K291..R291<{ESC)CO135.CO142~C117~ {CALCHRVLOC121~L0OC122~
19253 OMM{ESC)K291..R291~{ESC)CP135..CP142~C118~ {CALCYRVLOC123~LOC124~
2 K253 /DMM{ESC)K291..R291~{ESC}CQ135..CQ142~C119~ {CALCHYRVLOC125~LOC126~
31253 R253 /DMM{ESC}K291..R291~{ESC)CR135..CR142~C120~ {CALCYRVLOC127~LOC128~
4 M253 /DMM{ESC)K291..R291~{ESC)CS135.CS142~C121~ {CALCYRVLOG129~LOC130~
5 N253 /OMM{ESC}K291.R291~{ESC)CT135..CT142~C122~
6 0253
7 9253
8 Q253
9 R253
10 $253
11 7253
12 U253
13 v253
14 W253
15 X253

(CALC)
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Let X=x—a {ie Felationship of X with indepear

Where a =

—0.03334 AGy=

49.16667 AD
4.9591356 A1

0.050775 AZy=

—0.26147 ASy=

0.00559389 A4
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Productivity
score
. 0.00000
JC1 17.67983
JC2 30.49494
JC3 9.21163
Jc4 10.25178
JCS 63.96248
JCé 77.03377
JC7 10.52376
Jcs 59.59063
JC9 72.36838

JC10 51.15153
JC11 66.25076
JCc12 66.55710
JC13 24.84227
JCi4 2862150
JC15 10.25242
JC16 54.28885
JC17 54.16199
Jc18 65.09959
JC19 §9.37037
Jc2o 55.43870
JC21 66.28939
Jca2 57.97697
Jcas 38.86352
Jc24 45.05143
JC25 47.02064
JC26 47.32829
Jear 25.75664
JCcag 39.38613
JC29 47.81987
JC30 76.62394
JC31 5§5.49165
JC32 49.29950
JC33 78.25184
JC34 71.28970
JC35 49.17669

P < v <
A DATA MATRIX WITH DEPENDENT VARIABLE
%TYotal rejl Quality %Mat var/std %Labour var  %No prod due to %No prod due to Asset %Eng stores Energy usage %Maintcost  Inventl %Raw mat inv Prod. targe %Market Asset turn.
total prod rejects usage Istd usage lab,serv & mat  mach. bkdwns utilisation /CRV per tonne direct OH of FP {Prod cost fulfilled share ratio
0.00000  -0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000  0.00000
99.74386  62.45152 66.03847 12.43912 15.71938 2367860 27.66443  56.10764 1410493  78.89264 63.42694 1482452 19.72013 72.84808 44.81319
99.74396  66.88648 59.40924 28.03689 32.74680 32.56375  26.98729 50.48744 56.07697  87.78030 19.43236 87.31141 56.23693 71.43177 56.60963
99.74396  68.38194 56.61310 29.69782 29.66907 3169028 30.51859 50.39177 36.34447  95.31027 19.43236 8846530 34.72866 71.77530 56.32659
99.74396  65.79519 54.44649 26.70386 29.95121 18.90607 24.49063  50.45157 2420070  83.29503 32.00572 70.73946 54.69920 70.33307 48.62535
99.74396  66.05350 44.83826 33.19508 62.63815 "36.12563  24.57827 48.00961 6123122 54.35853 34.28104 79.13744 78.10528 70.94672 63.69474
99.74396  62.73483 47.05247 48.47299 49.24001 4799923  36.14381 47.30702 64.86692  88.82415 52.53683 29.84859 74.30764 69.11576 €9.42883
99.74396  67.42992 55.34929 12.88620 26.36651 2438565 21.07346 47.73124 2620117  84.05392 73.70573 8785125 1437176 7054694 5899654
99.74396  68.12281 56.75940 99.71702 23.61296 34.70185 2563295 47.75546 4538115  76.39261 7427645 67.47918 61.74536 70.83283 60.18291
99.74396  65.36031 59.69869 40.88369 53.81684 28.84586  29.27992 47.70702 50.97486  79.78437 27.99299 31.44454 61.40553 69.05266 66.30298
99.74396  65.07679 54.55408 54.66599 47.83660 3127441  30.03676 47.00356 4105467  92.99699 72.34210 3783345 63.74928 70.41257 60.14332
99.74396  66.82991 45.92950 67.44477 3487974 40.80788  38.63768 47.18568 30.79203  90.90325 72.93859 80.12080 88.03077 7201192 65.26284
99.74396  66.40186 54.06873 56.95352 54.06390 4280398  33.55261 56.57999 58.73890 81.21776 74.52994 5482168 8526957 72.78319 7233273
99.74396  69.65481 51.51521 60.53592 19.53143 43.72444  26.20861 55.86507 52.35082  78.98165 76.00536 8855066 44.85635 7345753 69.14697
99.74396  68.14263 50.28307 71.96815 46.78190 44.40071  36.37569 56.13072 69.82006  69.76413 74.14939 3333573 67.20225 '74.15477 70.42572
99.74396  66.79288 47.86241 87.14685 30.03876 33.94005 10.03726 54.90218 4023210  83.83264 19.43276 6896231 26.80029 72.11339 64.82700
99.74396  63.04755 37.96218 67.80851 64.16383 4951704  33.87017 53.75701 5791469 ©9.76413 19.43276 40.75810 75.73821 72.65355 68.57777
99.74396  64.66796 37.42652 56.75738 68.96323 50.21568  38.62390 $3.97971 57.70967  82.83492 19.43276 3359347 7425755 7120915 72.99562
99.74396  68.08292 59.62230 63.50003 46.49985 5756185  35.26327 55.50621 58.73242  88.01447 72.79076 2655661 81.62783 71.30536 78.68461
99.74396  68.50210 40.57747 ; 56.16157 83.86415 41798599 %, /84710433 56125759 52.186107) 188.39428 32.21740 3814905 87.44357 71.80345 72.20344
99.74396  64.59601 54.43875o87 "0 49.45378 48.92091 3781964 * 37.76415 55.83038 57.25333" 86.91756 72.01593 4493701 75.33039 71.61887 70.45806
99.74396  61.70781 55.8203 14 "\ 68,44279 89.46915 4009737  31.42449 54,97201 48.27925  93.12129 41.57057 51.91301 81.88867 71.44478 77.19200
99.74396  66.02446 55.85717% /5242805 22149163 52131671 L34:30460 5434238 49737562/}, 185474639 41.39175 4571252 7518897 7266709 73.01264
99.74396  68.38541 28.31310 56.94583 19.42415 41.05257" ~39:41720 49.72076 45.34515™ '84.94342 59.54492 4115637 4294943 71.38146 73.46178
99.74396  66.37275 47.68341 45.28259 20.30764. 4263976  36.98656 5§8.25957 4435234  77.92206 28.31738 32.78877 7276305 72.00454 74.33098
99.74396  61.33159 56.77024 44.00820 511722306 35.75996} ( “37/91132 58.78055 63.24348  70.00839 23.79198 27.16050 73.10324 7225143 70.43866
99.74396  67.11804 60.51424 65.50891 60.04813 46.27120" © 39.20744 59,08530 6497708  85.08227 38.51108 2236248 74.47996 75.75855 75.36062
99.74396  66.91515 67.61270 76.12614 16.48350 38.00580 17.80874 56.72941 56.16446  92.51677 69.58815 7093346 63.26894 7223301 77.88826
99.74396 6561714 57.06096 51.37537 10.15021 33.75734  32.04838 56.01529 47.80819  77.80131 73.73202 67.48702 6574974 70.18584 70.50324
99.74396  61.08223 55.21180 38.73662 27.65748 3750948  41.92918 55.45984 61.24310  72.19323 65.76650 49.45953 71.15653 73.48275 71.18058
99.74396  65.90428 65.61884 57.43269 68.43438 3223247  43.31233 55.69154 64.46953  80.15352 37.02580 1355492 90.37434 71.75962 79.66330
99.74396  65.95168 68.28012 57.20450 17.24989 38.08691  36.42636 54.24887 58.43597  81.42367 24.80591 2414802 . 65.82383 72.19725 74.93916
99.74396  66.43449 65.21253 43.33519 63.00785 16.79698  34.02427 52.48510 52.80814 61.68703 43.98854 71.85234 69.03575 7307282 79.80576
99.74396  64.13965 58.39058 74.25281 47.97775 37.87224 41.53624 50.28408 7058892  71.38690 26.37644 36.70539 8046051 74.11951 85.19352
99.74396  65.07668 56.86922 66.06452 67.01118 4987170  42.76375 50.48744 64.41198  63.25381 21.86779 5099260 90.81920 72.42760 76.02414
86.58506  64.59837 51.03445 70.70914 20.44573 35.80251  30.77011 51.13196 58.21419  79.99212 4.59669 28.44944 7636208 7455903 5199618
55762047 53.848437 53.790870457 42.0196274446  38.0291885639 32501852 53.0466854 5150670423 80672738 4580725161 40.69134065 6625659 71.09863 68.60085]

AVERAGE (Xbar)[ 99.36799




JC1
JC2
JC3
JC4

JCe

JC7

JC8

Jcs

JC10
JC11
JC12
JC13
JC14
JC1s
JC16
JC17
JC18
JC19
Jc20
Jc21
Jc22
JCa23
JC24
JC25
JC26
Jca27
Jcas
JC29
JC30
JC31
JCc32
JC33
JC34
JC35

0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.37596€87
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
0.3759687
-12.782936

-3.310528
1.1244352
2.6198931
0.0331397
0.2914506

-3.027214

1.667871
2.3607599

-0.401739
-0.685256
1.0678601
0.6398115
3.8927626
2.3805866
1.0308357
-2.714494

-1.094091
2.3208771
2.7400526
-1.166033

-4.05424
0.2624103
2.6233631
0.6107023

-4.43046
1.3559891

1.153105

-0.144908
-4.679816
0.1422357
0.1896319
0.6724446
-1.622396
-0.685367
-1.163677

12.19003
5.560799
2.764665
0.598048
-9.01018
-6°79597
1.500856
2.910968
5.850252
0.705658
-7.91894
0.22029
-2.33322
-3.56537
-5.98603
-15.8863
-16.4219
5.773859
-13.27
0.590314
1.97187
2.00873
-25.5353
-6.16502
2.921808
6.665802
13.76426
3.212518
1.363361
11.7704
14.43168
11.36409
4542145
3.020786
-2.81399

M E AN

-41.35175
-25.75398
-24.09305
-27.08701
-20.59579
-5.317884
-40.90467
45926153
-12.90718
0.8751179
13.653895
3.1626543
6.7450464
18.177279
33.355981
14.015642
2.9665086
9.7091559
2.3707013
-4.337088
4.6519232
-1.362823
3.1549547
-8.508283
-9.78267
12.118036
22.335273
-2.415502
-15.05425
3.6418159
3.4136267
-10.45568
20.461937
12.273645
16.918269

CORRECTETD

-26.30025
-9.2728291
-12.35056
-12.068414
206185187
7.22038363
-15.653113
-18.406672
11.7972122
5.81697207
-7.1398914
12.0442771
-22.488195
4.76227456
-11.980866
22.1441976
26.943603
4.48022065
41.8445257
6.90128639
47.:4495217
191527993
122595482
-21.711989
920342953
189285031
25536128
-31.869422
-14.362145
26.4147512
-24.769733
209882232
5.95812174
24.9915551
-21.573897

-14.35058653
-5.465442954
-6.33890687
-19.12311436
-1.903657165
9.9700391146
-13.64353484
-3.327339836
-9.183330122
-6.754780414
2.778693532
47747870695
5.6852514707
6.3715187696
-4.089135939
11.487847052
12.186480268
19.522765207
3.9668039128
-0.209545329
2.068176938%
14.287521469
3.0233790726
4.6105691625
-2.269226375
82420116181
-0.023391915
-4.27184526
-0.519705546
-5.796721896
0.0577193431
-21.23219733
-0.156946664
11.842515809
~2.226680488

-4.9274175112
-5.6045601006
-2.07326199
-8.10122341
-8.0135811402
3.55195861688
-11.518391812
-6.9589062743
-3.3119366839
~2.5550876079
6.04583315357
0.96075859388
-6.3832418615
3.78383727678
-22.554588834
1.27832217942
6.03204566439
2.67141351594
1.51252429316
517230192216
-1.Y673625543
1.71275319407
6-82535003534
4,39471068279
531947096231
6611558425092
=14.783107212
-0.5434751351
9.33732823311
10.7204829802
3.83450404557
1.43241339088
8.94439054734
10.1718992001
-1.8217406113

3.06075828042
-2.5594437215
-2.655114911
-2.595314856
-5.037270889
-5.7398694901
-5.3156467366
-5.2914274032
-5.3398684742
-6.0433205779
-5.8612072041
3.53310260914
2.81818651939
3.08383788686
1.85529824489
0.7101214561
0.9328272324
2.45932308288
3.21070555327
2718349837412
1.92512364875
1.29549108491
-3,3261206684
5121268835199
5.73366870312
603841482688
368252213416
2.96840071261
2.41295081246
2.64465864751
1.20198390128
-0.5617880089
-2.7628015189
-2.5594437215
-1.914922883

DATA MATRIX

-37.49177
4.4802688
-15.25223
-27.39601
9.6345204
13.270212
-25.39554
-6.215559
-0.621742
-10.54204
-20.80467
7.1421951
0.7541163
18.223352
-11.36461
6.3179835
6.1128667
7.1357183
0.5893934
5.6566269
~3,317458
-2.221089
-6.251558
~7:244366
11.646771
13.380372
45677594
-3.788518
9.6463952
12.87283
6.8392675
1.2114314
18.992211
12.815275
6.6174892

-1.7800954
7.10756419
14.6375342
2.62229543
-26.314208
8.15141261
3.38118671
-4.2801295
-0.8883659
12.3242548
10.2305154
0.54502524
-1.6910892
-10.908604
3.15990648
-10.908604
2.16218589
7.34173096
7.72153783
6.24482267
12.4485556
5.07365655
4.27068086
-2.750681
-10.664345
8.40852897
11.8440369
-2.8714323
-8.4795082
-0.5192156
0.75092975
-18.985706
-9.2858406
-17.418923
-0.680615

17.61968599
-26.3748925
-26.3748925
-13.8015267
-11.526208
6.729574451
27.89847674
28.46919863
-17.8142616
26.53485078
27.13133778
28.72269139
30.19811054
28.34213691
-26.3744906
-26.3744906
-26.3744906
26.98350995
-13.5898469
26.2086742
=4.23668139
-4.41549916
1373766735
-11714898697
-22.0152686
-7.29616765
23.78089784
27.92476888
19.95924968
-8.78135362
-21.0013416
-1.81870781
-19.4308155
-23.9394654
-41.2105597

-35.06682
37.620066
38.773958
21.048121
29.446095
-19.84275
38.159909
17.787841
-18.2468
-11.85789
30.429456
5.1303438
38.858323
-16.35561
19.270968
-8.933243
-16.09787
-23.13473
-11.54229
-4.754328
2.2216678
-3.978822
-8.534966
-16.90257
-22.53084
-27.32886
21.242122
17.785678
-0.231815
-36.13642
-25.54332
22.160995
-12.98596
1.3012572
-21.2419

-46.5384649
-10.0216654
-31.5299313
-11.5593926
11.84668702
8.049044727
-51.8868327
-4.51323646

-4,85306426 -

-2.50931126
21.77217579
19.01097348
-21.4022403
0.943653029
-39.4583085
9.479619247
7.998957903
15.36923779
21.18497278
9.071797727
15.63007432
8.930375754
-23.3091631
6.504459788
6.844644674
8.221361606
-2.98965626
-0.50885441
4.897938796
24.11574468
-0.43476406
2.777155058
14.20191953
2456060191
10.10348989

0.849450051
-0.56685927.
-0.22333703
-1.66556835
-1.05191209
-2.88287054
-1.45169114
-1.16580012
-2.894597411
-1.58606703

0.013285172

0.784558796
1.458895185
2.156135054

0.114759821
0.654919309
-0.78948104

-0.6932739
-0.19518728
-0.37976061
-0.55385718

0.66845551
-0.61717403

0.005909327
0.252796371
3.759916026
0.234380349
-1.81279135
1.484116325
-0.23801735
0.198611805
1.074186849
2.120876593
0.428970179
2.560399701

-23.7877
-11.8912
-12.2743
-19.9755
-4.90611
0.827979
-9.60431
-8.41794
-2.29787
-8.45753
-3.33801
3.731883
0.546125
1.824876
-3.77384
-0.02307
4.394772
10.08376
3.602593
1.857213
8.591154
441179
486093
57301386
1.837818
6.759776
9.287414
1.80239
2579733
11.06246
6.33831
11.20491
16.59267
7.423286
-16.6047




DO~NNANEWN >

R O
NPpWN =20

4
. + L4 +
Final Eigen Vectors(in Descending order of Eigen values) of the Covariance matrix - Computed using Power Method
1 2 3 4 5 : 6 7 8 9 10 11 12 13 14 15

-0.0146157| 0.0267365 0.01805| -0.068238{. 0.03477918| -0.060297684| -0.0257716221| 0.11441035932| 0.2072849| 0.11083014| 0.018183521| -0.111357 0.02657956| -0.03080547| 0.383536
-0.0410218| 0.0344353{ 0.024384| 0.0424047| 0.04243047| 0.0112520767| -0.0203480497| 0.07002928281| 0.0311251| -0.0232181| 0.021034806| 0.0115211; 0.037785426 1 -0.052
-0.06294751 -0.007795| -0.08818| -0.070515] -0.4237277| -0.473349107 1| 0.37338947569 0.0666| 050733384] 0.404213648| -0.113598) -0.02948489| 0.012533815| -0.0493S
0.50436023| 0.5643988| 0.013299 1] 0.79194838| -0.175274754| 0.23662719212 -0.269351578| 0.0647047| -0.0652455{ 0.154241789| 0.0514486| 0.565545122| -0.03204334; -0.03091
0.94409375! -0.057162| 0.537593( -0.750162 1| -0.264723376| 0.08069349741 0.0589133767| -0.060403| 0.07323965| 0.123198937| 0.0300458| -0.03017659 0.006033645| -0.02164
0.30455718| 0.1806266 -0.0486| 0.1513856 -0.013697| 0.4189116828! -0.6031941386| 0.52155760166| -0.132926 1| 0.314228711| -0.180691 0.16617062| -0.01188585 -0.0314
0.29055043 | 0.0334465; -0.10324| -0.149832 -0.393649| 0.1859601372| -0.1941124534| -0.0038093254 0.4576275; -0.4951872 1] 0.2380686| -0.00577815{ -0.02764449| -0.14337
0.05917623| 0.0141183 -0.0657) 0.0001846( -0.0486439 -0.08816195; 0.01963916968) 0.21113871389; 0.1411397| 0.37715266) -0.31736272 1 0.03522649¢ -0.02234334| -0.23748
0.61261825 0.159619| 0.072769! 0.1590619! -0.6678041| -0.722274944| -0.2815618966| 0.61809567895| -0.722464| -0.4508551| -0.04921819| 0.0476698| 0.168535711| -0.00645337| 0.009265
-0.1227688( 0.0461325| -0.10468| 0.0064397| 0.53927522 1| 0.32846062069 11 -0.209975| -0.4488025| -0.05420006| 0.0549762 0.04360747| -0.03344809{ 0.038667
0.5753311 1] -0.33813] -0.661048| 0.10124355] -0.137468508| -0.0517987108| -0.1059597614 -0.11422| -0.0294243] -0.04053059| 0.0175744 1| -0.00203917} 0.000506
-0.9302724| 0.2148032 1| 0.1895971| -0.3052456| 0.0920386616 -0.014525815| 0.14012732506| 0.0373747| 0.00114198] 0.122178032{ 0.0754489| 0.270532831| -0.03920484| -0.02692

1{ 0.3114641| 0.196984] -0.109085| -0.9167085| 0.8228613175! 0.29547059577| -0.4860196672| -0.041971| 0.05628482| -0.27558713| -0.007206| 0.338431836| 0.031917663| 0.04917
0.02133976| 0.0047074| -0.01014| 0.031732| -0.0286901| -0.056586678| 0.00110858265| 0.00991483281| 0.0168544| 0.05140861| 0.125359795| 0.3091274| 0.003332563| 0.052995453 1
0.35115546 | 0.2037945| 0.033662| 0.0153404| -0.2266839| -0.336495328| -0.0593498731| 0.67603495593 1] -0.1104672| -0.42189747| -0.220769| 0.221918883| -0.0172491 71 0.01 5563J

Eigen values{Descending Order)-Computed
by the Power method

1034.10013
531.463323
407.265581
325.770636
160.229994
101.717706
87.5105285
71.3986945
34.9477007
23.2152146
151277512
9.13500192
-7.6355775

3.117255
1.68470338

2799.04864

Propottion of variation

"361945%
18,887 %
14.550%
T1839%

5.724%

- 3.634%

3.126%
2551%
1.249%
0.829%
0.540%
0.326%
-0.273%
0.111%

0.060%

Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Reject
Reject
Reject

Reject: All Eigen values which are -ve

All Eigen values contributing a small amount to the total variation

The dimensionality of the problem is
reduced to 12




JC1
JC2
JC3
JC4
JC§s
JC6
JC7
JC8
JC9
JCc10
JC1
JC12
JC13
JC14
JC15
JC16
Jc17
JC18
JC19
JC20
Jc21
Jca2
Jca3
JC24
JC25
JC26
JC27
JC28
-JC29
JC30
JC31
JC32
JC33
JC34
JC35

PRINCIPAL

- -107.08279
. -57.784818
-94.670469
-80.786014
4.89440143
38.4044094
-166.20682
-41.551453
21.4243306
-14.965485
-34.467218
18.2118944
-91.834103
30.050323
-52.731793
71.1727897
76.6801732
43.8927198
83.6710223
7.6956002
63.0295518
0.41141761
-41.473052
8.76054988
54.506568
74.9023518
-49.669107
-67.25976
-16.835297
102.14251
20.3557105
-2.0521385
74.2162616
85.7563472
39.1913769

-40.06632
-38.02959
-46.19351
-39.56458
-15.58766
6.0069305
-10.98798
54.106803
-33.72113
19.112439
45.764164
39.746703
38.149373
39.338209
-18.8253
-16.0244
-22.72291
39.249603
-8.320862
26.878068
3.0317224
1.29990438
8.9303695
-21.63857
-29.34402
0.9220715
44 143414
30.921385
15.531413
-4.930677
-20.80231
-5.6538814
-0.443539
-5.348662
-35.04173

COMPONENTS

-68.4977
38.92141
31.96402
15.55118
51.93803
-16.4263
9.137533
-1.28164
-6.44679
-19.6017
19.6262
5.69781
13.19592
-20.9317
16.15809
16.3008
9.610626
-28.486
19.92733
-9.13896
30.66165
-12.9342
-28.6643
-21.9324
-8.10132
-15.2011
-1.44724
-9.04794
-13.6141
-14.9461
-33.051
36.73734
1.535197
29.07017
-16.2828

-43.61335
7.0614399
10.111993

-10.10664

-21.36515
-16.4374
-39.32133
44.004364
-14.49457
-25.5267
1.2665655
2417371
15.641749
-3.684931
69.096106
15{693071
-08797.27
-14.01585
-22.04215
-28.69696
2860778
15.995196
12.357435
14.82009
-6.891058
-0.436658
32.342332
4.9891696
-18.28369
-20.97751
30.677723
-25.05037
26.329414
8.9725572

57.046315

22.2411854
-30.948775
3.81971208
-3.1220002
-28.920797
-0.6938258
16.1229633
25.2608428
9.53834269
31.8425422
-1.3792633
-7.5493327
-4 4477836
7.52477421
63.6376708
20.4281707
247652218
1.02833461
34:3549832
-4.0200387
420383898
-26.586145
18.038607
-28.36417
-17.877372
15.8867606
-8.0884598
-36.544741
-44 873936
-3.2818413
-29.26454
-15.424364
-15.737082
-15.608778
-14.682252

USED

-9.506359397
8.0008691415
14.430028944
21.896895585
-16.96600104
9.8469757789
-14.77076385
-9.654933806
-10.37248079
11.240555324

49.40584246
4.2582419977

-13.84112824
-29.08603034
-20.36093008
0761962444
11.269200967
84828012388
20.789930507
42267825849
11734951731
23.372109869
5.6825570443
19.184616125
-15.76847718
-4.398107376
-5.131020276
1.8704469849
-8.107824831
-9.692135133
-6.416311673

-36.8132363

-21.05819777
-8.725768035
15.738862283

7.2435051002
26630261719
1.49522804928
13.0132505482
-17.026867801
-13.02926215
-7.6249268605
13.2651565137
9.569411757461
11.4108973336
5.74149214346
0.92288115965
-14.03267304
-13.226844326
1-6799087322
-18.963882419
-19.345820292
-0.5877985517.
-2/7347640533
1.05177008838
15.3090586124
-3.8737825237
-34.49009062
-9.6146680031
-1.5219497527
6.61550644601
19.541143705
0.95638366943
-9.9599226291
19.8719960118
11.7470554225
16.4301901586
420374670969
-2.5138458508
5.79078472384

-18.056150298
19.9214102098
23.6243865161
-21.438314315
-22.660344821
12.6045855131
11.4088177641
-27.139635343
-0.6991007441
-7.6022074621
-20.827154754
-0.8136829966
11.6992064253

-5.921058493
479479748796
-42 490062951
6.70710387188
156929992461
101072582444
5.35534146478
12.8916969024
10.0066149957
1.72253721354
-4.7466907574
-2.3644677305
20.2076922015
21.4240920782
-5.7565587792
-1.6512229936
157615521244

11.457664074
-11.514881841
2.79303829405
-8.8073887995
-21.291949146

FOR REGRESSION

0.4776533
-15.45407
0.1341991
-0.479574
-10.45539
-13.22137

2.546875
-4.893987
-3.075884
-8.233963
10.192679
-5.5562241
-1.848759

-10.3042
3.0384206
«9.226313
2.5604149
-2.118794
1.0747951
-5.006609

4.9935005

5.0543438
13.241886
16.037039
-0.846063
-2.987113

-2.349994

5.075015
-0.660339
4.4958907
5.4616837
16.050003
10.408141
5.4411853
-18.61906

13.5144978
-3.4776052
-3.5669499
-1.7875848
7.47854889
-6.0631729
-0.4373273
-0.2356869
-3.8203841
-7.84653
-2.2214588
2.83996153
4.9844943
-1.2081963
4.41159593
7.256912552
0.02192954
14.121366
-1.9768803
-6.4086641
3.61709734
12.5401955
-17.83901
4.99474303
0.55183177
1.45029298
3.12245205
-1.5210988
-4.5242374
-7.6316048
0.38807943
-7.1134588
-8.9050039
11.7917852
-6.5031427

4749163931
3.463247879
12.322609
-2.96039897
-7.58866424
-0.94908535
1.059952163
5.930511855
-2.16819723
-0.24287169
5.331304363
-4.21284514
1.356436881
2.601029078
-6.85826996

- 0.818192244

1.214772555
-0.78155481
-6.72854576
-0.96596607
-1.91632343
-0.71201637
-0.95369731
-7.33030007
-0.97928766
5.305146183
-12.3656926
-5.32949123
1.671717873
0.63547265
1.61404653
-1.08084476
3.591784343
12.48688225
-0.02821713

—

1.7265604
0.3530793
1.4678171
1.2278869
-4.351867
-7.48723
-3.970333
-2.041098
-7.626335
4.199588
-0.638487
3.9080945
4.0990609
4.0921552
1.0061575
0.7598196
0.4003465
-3.5479
4.0650824
4.0366641
1.0648245
-2.838701
-1.436691
1.6119628
4.2636664
5.0265012
-0.109817
2.6388732
3.4539971
0.8623903
-3.407029
0.8756993
-3.986116
-3.640703
2.3412549




Regression Output{PCA):

Constant

Std Err of Y Est

R Squared

No. of Observations
Degrees of Freedom

PCA Coefficient(s)
Std Err of Coef.
Significance at 5%(t test)

X Coefficients

X Coefficients
Constant

Fisher's test

0.244737
0.022366
Yes

0.235613
138.847

Sum of squares

Regression 23058.107

Residual 17066.904

48.079671
8.4360459
0.8912467
35
22

0.2028901

0.0511376
Yes

-0.043598

Mean square

1921.5089

775.76839

0.03268038
0.05910097
No

0.24986846

-0.114153244  -0.1414114393  0.14173086992 0.1040346
0.0549071107 0.0594662528 0.08422866975 0.1168879
Yes Yes No No

-0.015996625 0.07219119888 0.28267375944  -0.120439

HO= Data is not significant H1= Data is significant ~
F statistic = 2477

Fratiois = 2.226

@5%

Therefore the data i§ Significant at6% level of{Significance

-0.1891546

. 0.10512797

No

-2.4475626

0.09606692 -0.164415 0.152849873
0.178324196 0.2074853 0.284915655
No No No

-0.10110846  -0.196674 0.054206443

-2.32227092
0.42450637
Yes

-0.29799518

0657075 -0.70905

0.53938
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APPENDIX 12




JC1.
JC2
JC3
JC4
JC5
JCeé
JC7
JCs
JC9
JC10
JC11
JC12
JC13
JC14
JC15
JC16
JC17
JC18
JC19
JC20
JC21
JC22
JC23
- JC24
JC25
JC26
JC27
JC28
JC29
JC30
JC31
JC32
JC33
JC34
JC35

AV ERAGE (Xbar)

Productivity
score

0.00000
17.67983
30.49494

9.21163
10.25179
63.96248
77.03377
10.52376
59.53063
72.36838
51.15153
66.25076
66.55710
24.84227
28.62150
10.25242
54.28885
54.16199
65.09959
59.37037
55.43870
66.28939
57.97697
38.86352
45.05143
47.02064
47.32829
25.75664
39.39613
47.81987
76.62394
55.49165
49.29950
78.25184
71.28970
49.17669

DATA MATRIX WITH DEPENDENT
%Mat var/s%Labour vasN o prod du%N o prod due tAsset inventL Prod. targetAsset tum.
usage /std usage lab,serv & mamach. bkdwns utilisation of FP fuffilled ratio
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
66.03847 12.43912 15.71938 23.67860 27.66443 63.42694 19.72013 4481319
59.40924 28.03689 32.74680 32.56375 26.98729 19.43236 56.23693 56.60963
56.61310 29.69782 29.66907 31.69028 30.51859 '19.43236 34.72866 56.32659
54.44649 26.70386 29.95121 18.90607 24.49063 32.00572 54.69920 48.62535
44.83826 33.19508 62.63815 36.12553 24.57827 34.28104 78.10528 63.69474
47.05251 48.47299 49.24001 47.99923 36.14381 52.53683 74.30764 69.42883
55.34929 12.88620 26.36651 24.38565 21.07346 73.70573 14.37176 58.99654
56.75940 99.71702 23.61296 34.70185 25.63295 74.27645 61.74536 60.18291
59.69869 40.88369 53.81684 28.84586 29.27992 27.99299 61.40553 66.30298
54.55409 54.66599 47.83660 31.27441 30.03676 72.34210 63.74928 60.14332
45.92950 67.44477 34.87974 40.80788 38.63768 72.93859 88.03077 65.26284
54.06873 56.95352 54.06390 42.80398 33.55261. 74.52994 85.26957 72.33273
51.51521 60.53592 19.53143 43.72444 26.20861 76.00536 44.85635 69.14697
50.28307 7196815 46.78190 44,4007 36.37569 74.14939 67.20225 70.42572
47.86241 8714685 380.03876 33.94005 10.08726 19.43276 26.80029 64.82700
37.96218 67.8065 1 64.16383 49.51704 33:87017 19.43276 75.73821 68.57777
37.42652 56, 75738 68.96323 50.21568 38162390 19438276 74.25755 72.99562
59.62230 62.50008 46.49985 57.55195 35.26327 72.79076 81.62783 78.68461
40.57747 S816157 88.86415 41:99599 34.10438 32.21740 87.44357 72.20344
54.43875 49.45378 48.92091 37.81964 37.76415 72.01593 75.33039 70.45806
55.82081 58.44279 89.46915 40.09737 31.42449 41.57057 81.88867 77.19200
55.85717 52.42805 22.49163 52.31671 34.30460 41.39175 75.18897 73.01264
28.31310 56.94583 19.42415 41.05257 39.41720 59.54492 42.94943 73.46178
47.68341 45.28259 20.30764 42.63976 36.98656 28.31738 72.76305 74.33098
56.77024 44.00820 51.22306 35.75996 37.91132 23.79198 73.10324 70.43866
60.51424 65.90891 60.04813 46.27120 39.20744 38.51108 74.47996 75.36062
67.61270 76.12614 16.48350 38.00580 17.80874 69.58815 63.26894 77.88826
57.06096 51.37537 10.15021 33.75734 32.04838 73.73202 65.74974 70.50324
55.21180 38.73662 27.65748 37.50948 41.92918 65.76650 71.15653 71.18058
65.61884 57.43269 68.43438 32.23247 43.31233 37.02590 90.37434 79.66330
68.28012 57.20450 17.24989 38.08691 36.42636 24.80591 65.82383 74.93916
65.21253 43.33519 63.00785 16.79699 34.02427 43.98854 69.03575 79.80576
58.39058 74.25281 47.97775 37.87224 41.53624 26.37644 80.46051 85.19352
'56.86922 66.06452 67.01118 49.87170 42.76375 21.86779 90.81920 76.02414
51.03445 70.70914 20.44573 35.80251 30.77011 4.59669 76.36208 51.99618
| 53.84844 53.79087 42.0196274  38.029188584  32.5918517701 45.8072516056  66.258594  68.6008468 |

VARIABLE



Jc1

Jc2

JC3

Jca

Jcs

JC6

Jcr

Jcs

Jco

Jc10
JC11
JC12
Jc13
Jci4
JC15
JC16
Jc17
JC18
JC19
Jc20
Jc21
Jc22
Jc23
Jc24
Jc2s
JC26
Jcar
Jc2s
Jc29
- JC30
Jcat
JCca2
JC33
JC34
JC35

12.1900322
5.56079818
2.76466332
0.59804717
-9.0101782
-6.7859277
1.50085455
2.91096655
5.85025104
0.70565666
—7.9189372
0.22028841
—2.3332253
—-3.565372
—5.9860324
—15.886257
—16.421923
5.77385742
—13.270966
0.59031222
1.97186918
2.00872882
—25.535339
~-6.1650236
2.92180642
6.66580085
13.7642575
3.21251706
1.36335983
11.7704034
14.4316795
11.3640909
4.5421433
3.02078454
—-2.8139876

M E AN CORMBETCTETD DATA

-41.35175 -26.3002 -14.35059 -—-4.9274175 17.619685994 —46.538464874
—25.75398 -0.27283 -5.465443 -—5.6045601 —26.37489245 —10.021665352
—-24.09305 -12.3506 -6.338907 -—-2.073262 —26.37489245 -31.529931304
-27.08701 -12.0684 -19.12311 -8.1012234 -—13.80152671 —11.55939263
-20.59579 20.61852 -1.903657 -8.0135811 —11.52620798 11.846687019
-5.317884 7.220384 9.9700391 3.55195862 6.7295744507 8.04904472712
—40.90467 —15.6531 -—13.64353 -—11.518392 27.898476745 —51.886832712
45926153 -18.4067 -3.32734 -6.9589063 28.469198633 -—4.5132364633
-12.90718 11.79721  -9.18333 -3.3119367 -17.81426155 —.4.8530642634
0.8751179 5.816972 -6.75478 -2.5550876 26.53485078 —2.5093112637
13.6538%6 —7.13989 2.7786935 6.04583315 27.131337794 21.7721757911
3.1626543 12.04428 4.7747871 0.96075859 28.722691386 19.0109734813
6.7450464 -22.4882 5.6952515 -—6.3832419 30.198110536 -21.402240303
18.177279 4.762275 6.3715188 3.78383728 28.342136907 0.94365302941
33.355981 ~11.9809 -4.089136 —22.554589 —26.37449062 —39.458308513
14.015642 22.1442 11.487847 1.27832218 ~26.37449062 9.47961924657
2.9665086  26.9436 12.18649 6.03204566 —26.37449062 7.99895790283
9.7091559 4.480221 19522765 267141362~ 126;983500951 % /15:3692877916
2.3707013 41.84453 39668039 1.51252429~ 1358084689 ~ 21.1849727824
-4.337088 6.901286 [ =0.208545 5117230192, -26,208674202., - 9.07179772718
46519232 47.44952 |, "2@68177 —1.1673626" —4.236681386™ ~'15:6300743246
—-1.362823 -19.528 “42B7521 1,71275319 1+4,415499158. . 898037575446
3.1549547 -22.5955 3:0238791 6.82585004 - - 13.737667355" -~23.809163107
—-8.508283 -21.712 46105692 4.39471068 —17.48986973 6.50445978807
-9.78267 9.20343 -2.269226 5.31947096 -—22.01526963 6.84464467433
12.118036  18.0285 8.2420116 6.61558425 —7.296167655 8.22136160572
22335273 -25.5861 -—0.023392 -14.783107 23.780897841 —2.9896562592
—2.415502 -31.8694 -—-4.271845 -0.5434751 27.924768881 —0.508854406
—15.05425 -14.3621 -0.519706 9.33732823 19.959249683 4.89793879587
3.6418150 26.41475 —5.796722 10.720483 -—8.781353621 24.115744678
3.4136267 -24.7697 0.0577193 3.83450405 -—21.00134161 —0.4347640567
—10.45568 20.98822 -21.2822 1.43241339 -1.818707809 2.77715505785
20.461937 5.958122 -0.156947 8.94439055 -19.43081553 14.2019195263
12.273645 24.99156 11.842516 10.1718992 —-23.93946543 24.5606019118
16918268 -21.5739 -2.22668 -—1.8217406 —41.2105597 10.1034898912

M ATRIX

—-23.787661377
—11.991214729
—12.274260586
—-19.975498286
—4.9061062872
0.8279787833
-9.6043098671
—8.4179404807
—2.297868247
—8.4575314048
-3.3380073814
3.73188327927
0.54612478284
1.82487642308
—3.7738445066
—0.0230741788
4.3947715812
106.08375830,13
3.60259291911
1,85721286809
8.59115408037
4.41179006844
4.86092889134
5.73013562697
1.83781770394
6.7597756735
9.2874141013
1.9023902656
2.57973271139
11.0624580411
6.33830960324
11.2049004674
16.5926736138
7.42329606187
—16.604668517



CONOUAEWN=

Final Eigen Vectors(In

A

3

"r

Descending order of Eigen values) of the Covariance matrix — Computed using Power Method

1 2 3 4 5 . 6 7 8 9 10

—0.0854656| 0.0055157{ —0.06311| 0.3428891 1| 0.2826028173| 0.59188090706| 0.28896479405
0.49679048 | 0.5202496 1| —0.607787| 0.23223102| -0.11397886]| -0.0978800768| 0.19882337487
1| -0.11399| -0.76775| -0.892553| 0.12594445| 0.0190461952| 0.10322197968( 0.12250313713
0.26559643! 0.1754146] 0.163887] 0.123505! -0.638282| 0.4310816704 1| 0.11947138076
0.2244553| 0.055046( —0.11923| 0.4693742| ~0.2130894| 0.3079784208| -0.4699660281 1
-0.5680743 1| -0.60033| —0.134737| -0.0147813| —0.079245089| —0.001152437{ 0.01052527516
0.9679753| 0.274212| -0.10055 11 0.03453434| -0.500570263| -0.0077174616] -0.2741514735
0.32045769| 0.1838463| 0.014599| 0.1390415| 0.09261807 1| —0.4723907777| -0.5570968438

Eigen values(Descending Order)-—Cbmputed
by the Power method ‘ Propaortion of variation

81 803.182322 40/Z16% Accept
62 519.859502 26.354% Accept
83 321.589122 16,808% Actept
B84 - | 153.393489 7.776% Accept
85 1 90.7957635 4.603% Accept
B6 55.4563432 2.811% Accept
87 28.3082618 1.435% Accept
88 0.05111041 0.003% Reject
B9 0.000%
810 0.000%
811 0.000%
812 0.000% Reject: All Eigen values which are —ve
813 0.000% All Eigen values with small variations are rejected.
B14 0.000%
815 0.000%
. Total 197263591



JC1

JC2

JC3

JC4

JC5 -
JC6

JC7

JC8

JC9

JC10
JC11
JC12
JC13
JC14
JC15
JC16
JC17
JC18
JC19
JC20
JC21
JC22
JC23
JC24
JC25
JC26
JC27
JC28
JC29
JC30
JC31
JC32
JC33
JC34
JC35

PRINCIPAL

-115.6049
—23.868106
—46.20331
—42.229687

. 25.3854372

12.9062601
—111.47783
~21.553501
6.32691596
-16.396191
7.08687327

18.3596786
-56.531291
2.07228846
—25.408384

58.1129968

58.7094802

17.3170438
75.0633032
0.28356422
70.1489637

-3.651137
—45.064386
-5.0713403

24.3765436
41.3552869
—-32.505557
—50.378944
—25.783884
59.8439383
~10.034959

16.7034554
47.7582336
75.9813734

13.9687737

-20.75158
—44.90555
—-49.61474
-37.15713
—23.06966
7.4061941
—-10.61063
50.72457
—29.38813
22.762444
41.181705
35.785942
31.137074
39.156545
-21.16097
-17.014
-22.52193
41.195766
—9.948932
26.245884
—1.050455
2.9729894
13.221896
—15.58763
—26.02816
2.2970293
38.457387
29.749558
16.012104
-1.61287
—15.05506
-10.41211
—2.029947
—9.649385
-30.73824

~29.9387
—2.54694
3.247761
~10.8712
—29.557
-14.0592
—41.5155
43.39869
-12.295
-20.2386
0.844222
—24.5304
9.883348
~1.74373
64.69695
14.62703
~0.31196
~8.81106
—22.3675
-26.9427
—30.3267
17.45762
15.96355
1871116
—5.48418
2.070019
28.99069
4.529238
—17.7491
~16.6009

33.81614 -

—29.9609
24.98785
5.634008

56.9931

-3.517878
14.395247
—~4.823971
8.7983508
~0.253709
4.6133067
~24.72548
-23.68304
—6.1309889
-14.7759
16.192162
4.1036749
-12.51552
~16.57942
—59.15329
-18.68178
—14:9825
8.8805365
+18.62302
4.8792862
~27.30953
91654083
—11.41287
34.726319
11.01609
—6.903524
2.0927019
26.225278
29.322133
9.3989733
30.065141
—5.851456
7.1089338
6.3250535
20.225517

COMPONENTS

5.41341948
2.02799044
-1.7340016
4.6745934
—8.1485962
—-13.986937
-1.9008185
13.508548
10.7887863
5.23522014
-8.6675112
-0.2031118
—7.0089547
—-3.8347126
6.3451595
—16.732249
—20.830268
~3:3715438
-9:.0384219
—0.4182281
9.35496068
—9,4693575
-31.590431
—13.74086
2.85597708
6.09798017
19.3055437
1.2260937
—5.4864508
19.3456647
12.1333414
25.9867721
10.5531026
1.18183802
-0.3725377

»
USED FOR

—1.934733644  8.08926662577
—4.63642755 7.79601616406
55198281685 3.42740226193
—20.80763356 —4.0146619155
—-13.01756476  2.91336523893
0.4805072245  5.08322658461
95172653818  ~0.048268162
—-16.75488117 -0.7510533053
-0.086510893 -—0.5394889947
—-12.79250849 -0.6374917175
—17.25686353 —5.4457341367
—5.775184808 3.44456453282
7.4991323516 4.2050029332
0.0298152896  0.29316442023
3.6370458055 0.5834703442
—2.997570146 2.36621862634
5.1260646458 p, 9.01520511151
10101109211 1 ¥ 162885720818
—6.972847775 —2.3613203793
= 2.465538277" 21315799674
25657382997 4.05224191124
1.8290673032-] (_10.6412825032
10.83923018 —20.071574825
6.0151712576 —5.2489384948
2.9322730758 —2.0278332875
9.6589779201  6.50467900533
5.1941688445 5.85705406794
—1.488494594 -—-6.0951000537
3.0255693054 —5.3892564961
3.9038890652 —6.9000178913
12.643601852 0.93992621648
6.0502097016 —17.301673729
12.775307989 —10.985545886
5.1946313458 6.55956981787
-23.05184502 0.89431079475

REGRESSION




Regression Output(PCA):

Constant -

Std Err of Y Est

R Squared

No. of Observations
"Degrees of Freedom

PCA Coefficient(s) 0.331641
Std Err of Coef. 0.045279
Significance at 5%t test) Yes

X Coefficients

X Coefficients 0.031529
Constant -29.418

Fisher's test

Sum of squares
Regression 10273.327

Residual 4123.2141

48.079671
12.357655
0.7135969
35
27

0.2049717

0.07781%4
Yes

0.0294537

14676182

15271163

-0.0977097
0.08343388
No

0.12836567

0.2773212367 0.03780007508 -—0.0417918721 -0.110137
0.1070953443 0.1796693175 0.22291643771 0.2954453
Yes No No No
—0.010004892 0.25837365741 0.04074735275 0.6874474 0.19482972
HO= Data is not significant H1= Data is significant
Fistatistic = 96104
F ratiois = 2.3732
@5%

Théreforelthe |Redression is significant at 5% level of significance
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APPENDIX 13




4 “ L g +
DATA MATRIX WITH DEPENDENT VARIABLE
Productivity %Mat var/s%Labour varN o prod du%No prod due tAsset inventL Prod. targetAsset tum.
score usage /std usage lab,serv & mamach. bkdwns utilisation of FP fulfilled ratio

0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
JC1° 17.67983 66.03847 12.43912 15.71938 23.67860 27.66443 63.42694 19.72013 44.81319
JC2 30.49494 - 59.40924 28.03689 32.74680 32.56375 26.98729 19.43236 56.23693 56.60963
JC3 9.21163 56.61310 29.69782 29.66907 31.69028 30.51859 19.43236 34.72866 56.32659
JC4 10.25179 54.44649 26.70386 29.95121 18.90607 24.49063 32.00572 54.69920 48.62535
JCS '63.96248 44.83826 33.19508 62.63815 36.12553 24.57827 34.28104 78.10528 63.69474
JC6 77.03377 47.05251 48.47299 49.24001 47.99923 36.14381 52.53683 74.30764 69.42883
JC7 10.52376 55.34929 12.88620 26.36651 24.38565 21.07346 73.70573 14.37176 58.99654
JC8 59.59063 56.75940 99.71702 23.61296 34.70185 25.63295 7427645 61.74536 60.18291
JC9 72.36838 59.69869 40.88369 53.81684 28.84586 29.27992 27.99299 61.40553 66.30298
JC10 51.15153 54.55409 54.66599 47.83660 31.27441 30.03676 72.34210 63.74928 60.14332
JC11 66.25076 45.92950 67.44477 34.87974 40.80788 38.63768 72.93859 88.03077 65.26284
JC12 66.55710 54.06873 56.95352 54.06390 42.80398 33.55261 74.52994 85.26957 72.33273
JC13 24.84227 51.51521 60.53592 19.53143 43.72444 26.20861 76.00536 44.85635 69.14697
JC14 28.62150 50.28307 7188815 4678190 44.40071 36,37569 74 14939 67:20225 70.42572
JC15 10.25242 47.86241 8734685 30.03876 33.94005 10.03726 19.43276 26.80029 64.82700
JC16 54.28885 37.96218 6‘7.80"6_51 64.16383 49:51704 3387017 1843276 75.73821 68.57777
JC17 54.16199 37.42652 5675738 68.96323 5021568 3862390 19.43276 74.25755 72.99562
JC18 65.09959 59.62230 63.50003 46.49985 57.55185 35.26327 72.79076 81.62783 78.68461
JC19 598.37037 40.57747 5646157 83.86415 41.99599 84.10438 32.21740 87.44357 72.20344
JC20 55.43870 54.43875 49.45378 48.92091 37.81964 ) 37.76415 72.01593 75.33039 70.45806
JC2t 66.28939 55.82031 58.44279 89.46915 40.09737 31.42449 41.57057 81.88867 77.19200
JC22 57.97697 55.85717 52.42805 22.49163 52.31671 34.30460 41.39175 75.18897 73.01264
JC23 38.86352 28.31310 56.94583 19.42415 41.05257 39.41720 59.54492 42.94943 73.46178
JC24 45.05143 47.68341 45.28259 20.30764 42.63976 36.98656 28.31738 72.76305 74.33098
JC25 47.02064 56.77024 44.00820 51.22306 35.75996 37.91132 23.79198 73.10324 70.43866
JC26 47.32829 60.51424 65.90891 60.04813 46.27120 39.20744 38.51108 74.47996 75.36062
Jca27 25.75664 67.61270 76.12614 16.48350 38.00580 17.80874 69.58815 63.26894 77.88826
JC28 39.39613 57.06096 51.37537 10.15021 : 33.75734 32.04838 73.73202 65.74974 70.50324
JC29 47.81987 ’ 55.21180 38.73662 27.65748 37.50948 41.92918 65.76650 71.15653 71.18058
JC30 76.62394 65.61884 57.43269 68.43438 32.23247 43.31233 37.02590 90.37434 79.66330
JC31 55.49165 ‘ 68.28012 57.20450 17.24989 38.08691 36.42636 24.80591 65.82383 74.93916
JC32 49.29950 65.21253 43.33519 63.00785 16.79699 34.02427 43.98854 69.03575 79.80576
JC33 78.25184 58.39058 74.25281 47.97775 37.87224 41.53624 26.37644 80.46051 85.19352
JC34 71.28970 56.86922 66.06452 67.01118 49.87170 42.76375 21.86779 90.81920 76.02414
JC3S 49.17669 51.03445 70.70914 20.44573 35.80251 30.77011 4.59669 76.36208 51.99618

AV ERAGE (Xbar) | 53.84844 53.79087 42.0196274  38.029188584 32.5918517701 45.8072516056  66.258594  68.6008468 |




JC1
JC2

JC3 .

JC4

JCS

JC6

JC7

JC8

JC9

JC10
JC11
JC12
JC13
JC14
JC15
JC16
JC17
JC18
JC19
JC20
JC21
JC22
JC23
JC24
JC25
JC26
JC27
JC28
JC29
JC30
JC31
JC32
JC33
JC34
JC35

12.1900322

5.56079818

2.76466332

0.59804717

-9.0101782
-6.7959277
1.50085455

2.91096655

5.85025104

0.70565666

—7.9189372
0.22028841

—2.3332253
-3.565372

'—5.9860324

-15.886257
—-16.421923
577385742
—-13.270966
0.59031222
1.97186918
2.00872882
~25.535339
-6.1650236
2.92180642
6.66580085
13.7642575
3.21251706
1.36335983
11.7704034
14.4316795
11.3640909
4.5421433
3.02078454
-2.8139876

M E A N
-41.35175 -26.3002
~25.75398 -9.27283
—24.09305 -12.3506
-27.08701 -12.0684
-20.59579 20.61852
-5.317884 7.220384
~-40.90467 -15.6531
45926153 ~18.4067
-12.90718 11.79721
0.8751179 5.816972
13.653895 —7.13989
3.1626543 12.04428
6.7450464 —22.4882
18.177279 4.762275
33.355981 -11.9809
14.015642 22,1442
2.9665086  26.9436
9.7091550 4.480221
2.3707013 41.84453
-4.337088 6.901286
46519232 47.44952
-1.362823 -19.528
3.1549547 —22.5955
-8.508283 —-21.712
-9.78267  9.20343
12.118036  18.0285
22.335273 -25.5361
-2.415502 -31.8694
-15.05425 ~14.3621
3.6418150 26.41475
3.4136267 -24.7697
-10.45568 20.98822
20.461937 5.958122
12.273645 24.99156
16.9182690 -21.5739

-14.35059
—5.465443
—6.338907
-19.12311
—-1.903657
9.9700391
~13.64353
-3.32734
-9.18333
—-6.75478
2.7786935
4.7747871
5.6952515
6.3715188
—4.089136
11487847
1218649
19522765
3.9668029
~0.209545
2:068177
14.287521
3.0233791
4.6105692
~2.269226

. 8.2420116

-0.023392
—4.271845
—0.519706
-5.796722
0.057713
-21.2322
-0.156947
11.842516
~2.22668

C ORBRETCTETD

~4.9274175
~5.6045601

-2.073262
—-8.1012234
-8.0135811
3.55195862
-11.518392
~6.9589063
-3.3119367
—2.5550876
6.04583315
0.96075859
—6.3832419
3.78383728
—22.554589
1.27832218
6.03204566
2.67141352
1.51252429
5.17230192
- 111673626
1.71275319
6.82535004
4.39471068
5.31947096
6.61558425
-14.783107
—0.5434751
9.33732823

10.720483
3.83450405
1.43241339
8.94439055
10.1718992
—1.8217406

17.619685994
—26.37489245
—26.37489245
-13.80152671
—11.52620798

6.7295744507

27.898476745

28.469198633
—17.81426155

26.53485078

27.131337794

28.722691386

30.198110536

28.342136907
—-26.37449062
~26.87449062
—26.37449062

26.98350995 1
—13.58984689

26.208674202
—4.236681386
—4.415499158

18.737667355
—17.48986973
—-22.01526963
-7.296167655

23.780897841

27.924768881

19.959249683
—8.781353621
—-21.00134161
—-1.818707809
—-19.43081553
—23.93946543

—41.2105597

DATA

—46.538464874
—10.021665352
—31.529931304
—11.55939263
11.846687019
8.04904472712
—-51.886832712
—-4.5132364633
~4.8530642634
-2.5093112637
21.7721757811
19.0109734813
—-21.402240303
0.94365302941
—39.458308513
9.47961924657,
7.99895790283
15,3692377916
211849727824
9.97179772718
1516300743246
8.93037575446
-23.309163107
6.50445978807
6.84464467433
8.22136160572
—2.9896562592
—0.508854406
4.89793879587
24.115744678
—0.4347640567
2.77715505785
14.2019195263
24.5606019118
10.1034808912

M ATRI X

—23.787661377
—11.991214729
—12.274260586
—~19.975498286
—4.9061062872

0.8279787833
—9.6043098671
—8.4179404807

—2.297868247
—8.4575314048
—3.3380073814
3.73188327927
0.54612478284
1.82487642308
-3.7738445066
—0.0230741788

4:3947715812
10.0837583013
3.6Q25923 1911
1.85721286899
8.59115408037
4.41179006844
4.86092989134
5.73013562697
1.83781770394

6.7597756735

9.2874141013

1.9023902656
2.57973271139
11.0624580411
6.33830960324
11.2049094674
16.5926736138
7.42329606187

~16.604668517



©ONO U & WN =

81
B2
83
84
65
86
87
88
89
810
B11
812
B13
814
815

Final Eigen Vectors(In Descending order of Eigen values) of the Covariance matrix — Computed using Power Method

1 2 4 9 10 11
—~0.0954656| 0.0055157| 0.342889
0.49679048 | 0.5202496| —0.60779
1| -0.11399| -0.89255
0.26559643 | 0.1754146| 0.123505
0.2244553| 0.055046| 0.469374
-0.5680743 1| -0.13474
0.9679753| 0.2742122 1
0.32045769 | 0.1838463| 0.139041

803.182322
519.859502
321.589122
153.393489
90.7957635
55.4563432
28.3082618
0.05111041

Eigen values(Descending Order) - Eomputed

by the Power method Proportion of variation

40.716%
26.354%
16.303%
7.776%
4.603%
2811%
1.435%
0.003%
0.000%
0.000%
0.000%
0.000%
0.000%
0.000%
0.000%

Accept
Accept
Reject
Accept
Reject
Reject
Reject
Reject

Reject: All Eigen values which are —ve

All Eigen value which do not explain the variations sufficiently

All Eigen value which are not significant in the Regression Equation.™




PRINCIPAL

JC1
JC2

JC3

JC4

JC5

JC6

JC7

JC8

JC9

JC10
JC11
JC12
JC13
JC14
JC15
JC16
JC17
JC18
JC19
JC20
JC21
JC22
JC23
JC24
JC25
JC26
JC27
JC28
JC29
JC30
JC31
JC32
JC33
JC34
JC35

-115.6049
—-23.868106
—46.20331
—42.229687
25.3854372
12.9062601
-111.47783
—21.553501
6.32991596
-16.396191
7.08687327
18.3596786
-56.531291
2.07228846
~25.408384
58.1129968
58.7094802
17.3170438
75.0633032

0.28356422"

70.1489637

-3.651137
—45.064386
~5.0713403
24.3765436
41.3552869
—-32.505557
—~50.378944
—25.783884
59.8439383

~10.034959

16.7034554
47.7582336
75.9813734
13.9687737

—20.75158
—44.90555
—49.61474
-37.15713
—23.06966
7.4061941
~10.61063
50.72457
~-29.38813
22.762444
41.181705
35.785942
31.137074
39.156545
—21.16097
-17.014
—22.52193
41.195766
~9.948932
26.245884
—1.050455
2.9729894
13.2218%
—15.58763
-26.02816
2.2970293
38.457387
29.749558
16.012104
-1.61287
—15.05506
-10.41211
-2.029947
—9.649385
-30.73824

COMPONENTS

-3.51788
14.39525
—4.82397
8.798351
-0.25371
4.613307
—24.7255
—-23.683
—6.13989
—-14.7759
16.19216
4.103675
-12.5155
—-16.57
-59.15
-18.68
-14.98
8.880537
-18.€
4.8792
-27.38
31.654
~11.4129
34.72632
11.01609
-6.90352
2.092702
26.22528
29.32213
9.398973
30.06514
—5.85146
7.108934
6.325053
20.22552

USED

F O

R

REGRESSION




Regression Output(PCA):

Constant

Std Err of Y Est

R Squared

No. of Observations
Degrees of Freedom

PCA Coefficient(s)
Std Err of Coef.
Significant @ 5% (t test)

X Coefficients

X Coefficients
Constant

Fisher's test

Regression

Residual

0.331622
0.043484
Yes

0.064165
-31.3761

Sum of squares

10030.494

4366.0477

48.079671
11.867613
0.6967294
35
31

0.2044851

0.0747324
Yes

0.1032777

33434978 3

140.84025 v

0.27616%4
0.10275682
Yes

0.06181665 0.1580555343 0.21531714829 -0.0211108582 0.6532434

HO= Pataisinot significant/| Hi=Data is.significant
F-statistic. = 23,7396

Fratiolis~ = 3:8710

@5%

Therefore the Regression is significant at 5% level of significance

0.18226356
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r
HISTORICAL FAILURE DISTRIBUTION
MACHINE NUMBER: M12
TIWE INTEKVAL NOOF
BETWEEN FAILURESIN  |CUMULATIVE  |FAILURE HAZARD MACHINE
FAILURES(IN HOURS)  |TIME INTERVAL |FREQUENCY  |DENSITY RATE RELIABILITY
OHTTOTY 5 77 T AT o000
FROM 19 TO 8 9 18 0.00612 0.0245 0.20779
FROM $8.TO 57 3 7 0.00204 0.02244 003081
FROM 97 0 77 4 4 © 000272 0.05236 00519
FROM 77 TO % 0 0.00000 ERR £.00000
POPULATIONSIZE : - 77 oK
SIZE OF CLASS INTERVAL = 1810

BARTLET'S TEST FOR EXPONENTIAL DISTRIBUTION

Ho:FAILURE DENSITY FUNCTION IS EXPONENTIALH1:FAILURE DENSITY FUNCTION 1S NOT EXPONENTIAL

K= I DEGREESG OF FREEDOM =

i= 1 (CHI SQUARED DISTRIBUTION)

Y= 15243

TECTSTATISTICT = @7.08M¢
LEVELS OF SIGNIFICANCE  LEVEL(SMALLER LEVEL{LARGER
TAIL) TAL) STATUS

10% LEVEL OF SIGNIFICANCE 0.3 99.00 ACCEPTABLE
3% LEVEL OF GIGNIFICANCE 49.00 108.80 ACCEPTABLE
1% LEVEL OF SIGNIFICANCE 41.96 113.50 ACCEPTABLE
THE AVERAGE FAILURE RATE

{ACCORDING TO MAYIMUM LIKELIHOOD METHOD) 14.02174
AT 3% SIGNIFICANCE
THE COEFF.

OF VARIATION OF FAILURE RATE  11.40%

76




HISTOGRAM OF FAILURE DENSITY AND BAR GRAPH OF FAILURE RATE

FAILURE DENSITY
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{
HISTORICAL FAILURE DISTRIBUTION
MACHINE NUMBER: M23
[TTRE IRTERVAL 0.0F
BETWEEN FAILURES IN CUMULATIVE FAILURE HAZARD MACHINE
FAILURBS(IN HOURS) TIME INTERVAL |FREQUENCY DENSITY RATE RELIABILITY
FROM 0 TG Z7 23 . Ik QU248 J.048 T.0000
FROM 27 70 83 8 13 0.00612 0.01742 0.35133
FRCM 33 70 20 2 1 0.00204 0.01078 012913
FRCGM 20 1O 106 4 3 0.00408 0.05019 0.18514
FROM 108 TC 133 1 1 0.00102 6.03774 002708

POPULATION SIZE - 37 oK

SIZE OF CLASS INTERVAL= 2230

BARTLET'S TEST FOR EXPONENTIAL DISTRIBUTION

Ho:FAILURE DENSITY FUNCTION IS EXPONENTIALHT:FALURE DENSITY FUNCTION IS NOT EXPONENTIAL

K= 37 DEGREES OF FREEDOM = B
X= 27.4% (CH) SQUARED DISTRIBUTION)
Y= 72.%

TESTSTATISTICT = 75.10326

LEVELS OF SIGNIFICANCE  LEVEL(SMALLER  LEVEL(ARGER

TAlL) TAIL) STATUS
10% LEVEL CF SIGNIFICAHCE 23.3) 41.00 NOT ACCEPTED
4% LEVEL OF SIGNIFICANCE 2100 3460 NOT ACCEPTED

1% LEVEL OF SIGNIFICANCE - 17.46 81.90 NOT ACCEPTED

THE AVERAGE FAILURE RATE
(ACCORDING TO MAXIMUM LIKELIHOOD METHOD)DATA NOT EXPONENTIAL
AT 3% SIGNIFICANCE
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INPUT AREA

MACHINE NO M11 NO OF CLASS INTERVALS ‘ 5

~ TIME BETWEEN MACHIN

6.6889 7.35847

10.8111 5.2364

11.9431 4.26582

. 11.7133 2.3695

17.6

0.2333

0.6222

1.7111

11.6667

1.0111

61.7223

22.32226

72.9178

10.075

14.2314

9.4742




MACRO AREA

M1
h MN1~ ATA1~
ICCoLU RAWDATA1 N EXTZ

Y

NEXT1
FLAG1 1
COUNTER '

{FOR COUNTCLASS,1,5,1,COUNTROUTINE}

COUNTCLASS 1
{FOR COUNTFREQ,1,20,1,FREQROUTINE}
COUNTFREQ 21

{FOR COUNTCLASS,1,5,1,CALCULATION}

Macro for EXPONENT.wk3

ITTOM BR 5SS 8" TO CO!
0 Ieg(- RM(WIENDOWSON}(PAN

mmﬁs&gm!ﬂﬂﬂﬂ FLAG1, 1{LET COUNTER, 1 {LEY COUNTCLASS, 1}

E ATA~/R ISTRIBUTIO LET FLAG1,1
AN N A 0 y

B‘ g%p?rfﬁh&%awms(uﬂo 20)7~88~

Hv 1% omlunl

B e,

{IF FLAG1>48)~XL NOT PERMITTED("A" TO PROCESS)~EE~

{IF FLAG1>48)~{IF @LEFT(QUPPER(EE), 1)="A"{\B}

{IF FLAG1>48)~{BRANCH NEXT1}

{FOR COUNTER, 18,1, ROUTINE}

~/XL ARE THERE MORE DATA(Y/N)?~DD~

~{IF @LEFT(@UPPER(DD),1)="N"HLET COUNTCLASS, | {WINDOWSOFF{PANELOFFI\B}
~{IF @LEFT(@UPPER(DD).1)="Y"LET COUNTER, 1 {GOTO}INPUTAREA1~{BRANCH NEXT2}

8

{CALC}

JRVLOC3-LOCA~{GOTOJCLASS~

{FOR COUNTCLASS 1,5,1, COUNTROUTINE}

{LET COUNTFREQ, 1KLET COUNTCLASE, IHRECALC LOCE}
JRVLOCE~LOCT~{GOTO}RAWDATA~

{FOR COUNTFREQ,1,20,1,FREQROUTINE}2

{LET COUNTCLASS 1}

(RECALC LOC12}

JRVLOC12~LOC13~

{FOR COUNTCLASS, 15,1, CALCULATION]

{CALCHCALC)

{iF (874="NOT ACCEPTED"{APP3}PRSPRINT t~LMLD. 1~R0. 1~T1.0~B0.1~QQG(0}
/GRGQ(GOTO}CLASS~/GTBX {ENDDOWN)-Q{GOTO}FAILOENS~

1GA {END{DOWNI-Q/GOTFFAILURE DENSITY~TYFAILURE DENSITY~QSFAILDENS.CGM~RQ
/GRGO{GOTOJCLASS~/GTRX {END} DOWN}~Q{GOTOJFAILRATE~/GA.{ENDK
IGOTFFAILURE RATE~TYFAILURE RATE~QSFAILRATE.CGM~RQ
(APP3)GAMFAILDENS.CGM~BB88..J908~Q{APPI)GAMFAILRATE.CGM~B912..4932~Q
{(APP3}PRSPRINT2~G

{0}

FROM 0 TO 18

{LET G834 @SUM(ES34..E853))
{LET 1834 (E834/(D823°EBS5))}
(LET M834,(GBIXEBSS))}

{LET K834 ,(|834/M834))

{FOR COUNTCLASS,1,5,1, SUBFREQROUTE)

NUE
LON{GOTO}INPUTAREA1~{\A}

\ROUTINE

(RECALC LOC1}
IRVLOC1~LOC2~
JCCOLUMNS~RAWDATAS~
{LET FLAG1,FLAG1+1}
(RETURN}

ACOUNTROUTINE

{RECALC LOCS}
JOLOC5~~
/RVLOCS~~
{DOWN)}
{RETURN}

\FREQROUTINE
{RECALC LOCE)
JRVLOCE~LOCE~
(FOR COUNTCLASS, 15,1 SUBFREQROUTE)
{LET COUNTCLASS, 1}
{RETURN}

{IF A67>=0){IF AB7<1B}{LET FREQ1,FREQ1+1)}

ACALCULATION

{RECALC LOC14{RECALC LOCISKRECALC LOC1B{RECALC LOC17HCALC)
JRVLOC14~LOC14A~
/RVLOC15~LOC15A~
IRVLOC16~LOC16A~
JRVLOC17~LOC17A~

{LET G838, @SUM(EB38. E853)}
{LET 1838,(EBI8/(D823°EASS))}
{LET M838,(GB3B/(EBSS))}

(LET K838,(1838/M836)}
{CALCKLET COUNTCLASS, 1}
(RETURN}

\SUBFREQROUTE

(RECALC LOC}0}

JRVLOC10-LOC11~

{IF AS6>=73KIF AB8<91YLET FREQS FREQS+
{RETURN)



file:///ROUTINE
file:///FREQROUTINE
file:///CALCULATION
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o

A SAMPLE OF SIMULATION OUTPUT

No: of combinations

No: of gangs for repairs

15
1

n ¥

No: of simulation runs per combination =

Combination no:

presently simulated= [ 1]

Machine'Group’ Time Machiné - Time entered “Time repair Total-waiting:time -
number. - broke down . . forrepair ~_completed intheisystem fail. time
GROUP 3 7.870959 7.870959 9.048234 1.177276 [pﬂ 1416J’ 0.628182
GROUP 1 16.05336 16.05336 16.359 0.305649 0179974 0371818
GROUP 2 75.2452 75.2452 76.33122 1.086017 0.826392 061157
GROUP 3 8287248 82.87248 83.2103 0.337821 (0828584] 0.38843
GROUP 2 84.52571 84.52571 84.77874 0.253028 0.173608 0.3418
GROUP 1 155.1083 155.1083 156.4704 1.36209 0.820026 0.6582
GROUP 2 158.6814 158.6814 159.3982 0.716739 0.820883 0.177307
GROUP 2 167.8801 167.8801 171.0732 3.193063 0.179117 0.822692
GROUP 3 170.4736 171.0732 173.1713 2.697632 0.875658 0.745218
GROUP 3 178.7292 178.7292 178.8641 0.134899 0.124342 0.254787
GROUP 3 186.7229 186.7229 187.448 3 0.725723 0.171175 0.1797¢
GROUP 2 196.3828 196.3828 199.5303 3.14755 0.445093 0.8202
GROUP 2 234.3164 234.3164 234.8712 9_.}5;4@02 0.554907 0.12753¢<
GROUP 2 236.0521 236.0521 240.4114 3_3593/42] 0.027105 0.87246¢
GROUP 3 261.3318 261.3318 262.0307 07698818 0.828825 0.52229:
GROUP 3 308.3734 308.3734 - 308.9287 0.555306 0.669493 047770
GROUP 1 315.8365 315.8365 318.4598 2.623231 0.86051 0.78765¢
GROUP 3 325.7238 325.7238 325.8167 0.092935 0.330507 0.21234.
GROUP 1 330.6143 3306143 331.3213 0.707045 0.13949 0.17460t
GROUP 1 336.1197 336.1197 339.3634 3.243786 0.057583 0.82539:
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SCOUNTS 4 {CALC)
{LET SCOUNTS5,+1)/RVLOC43~LOC44~
{FOR SCOUNTS, 1, +AA84.1,ROUTED)

{FOR SCOUNTS,1,+AA84,1,ROUTED}

{FOR SCOUNT6,1,+AA84,1,ROUTE4} Scou

(FOR SCOUNTS6, 1,+AA84,1,ROUTES)

{LET E139,+LOGICMIN}{LET G139,E139+U113}{LET 1139,G139-C139}
{LET R114,+LOGGANGHLET L139,4V113}

{IF Q114=0}{LET P114,+ACB4)({LET Q114,+1}{LET DEAR1,1}
{IF W113=0LET V113 +AB104}{LET W113 +1}{LET DEAR2,1}

{IF DEAR1=0}{LET Q114 +0}{LET P114,(1-P114)}

{iF DEAR2=0HLET W113,+O}LET V113,(1-V113))
{GOTO}JOB4~RV{ESCHRIGHT +PINE-1}~O114~
{LET 0114,0114+G139{LET 0135 +G139)/RER115~

{IF 0138<=+MINIMUM}/RER117~

\E

{CALC)

2 RVLOCA45~LOC46~

{FOR SCOUNTS, 1,+AA4,1, ROUTE4)

{CALCHLET SCOUNTS, 1)

/RVLOCE7~LOCE8~

{FOR SCOUNT6,1,+AA84,1,ROUTES)

{CALC)

RVLOCAT-LOCA8~

{LET E127 +LOGICMINHLET G127,E127+U1144LET 1127,G127-C127}
/RVLOC49~LOC50~

{LET R116 +LOGGANGHLET L127 +V114)
/RVLOCS1~LOC52~

/RVLOC53~LOC54~

{IF Q116=0}{LET P116,+AC86){LET Q116,+1{LET DEAR1,1}
{IF W112=0}{LET V114,+AB105SH{LET W114 +1{LET DEAR2,1}
{CALC)

/RVLOC55~LOCS6~

/RVLOCS7~LOCS8~

/RVLOC59-LOCE0~

/RVLOCE1~LOCE2~

{IF DEAR1=0}{LET Q116 +O}{LET P116,(1-P116)}

{IF DEAR2=0}{LET W114,+0}LET V114,(1-V114)}
{GOTO}OB4~RV(ESCHRIGHT +PINE-1}~O116~

{LET O116.0116+G127}{LET 0137 +G127HRER 115~

{caLC

{GOTOIM105~RT{RIGHT +G68-1}~U114~

ROUTED

»
ROUTE4
{CALC}
[RVLOC41-LOCA2~
{IF O137<=+MINIMUM}/RER 116~
{RETURN}
ROUTE4
{IF R115=0}/REO136~ (CALC)
JRVLOCB3~LOCB4~
(IF R116=0)/REQ137~
{RETURN}
ROUTES
" {IF 0136=+LOGICMIN}LET LOGMA{CALC)
/RVLOCES~LOCE6~
{IF 0136=+LOGICMIN{LET LOGMACH, +N136{FORBREAK
{RETURN}
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For Simulation 2

Lines 1a—3 incr by 10% , Lines 4—7 incr by 15% , Lines 8@ incr by 13%

New values for series failure rate(Lamda)

Base New
Line 1a 0.22700 0.24970
Line 1 0.18486 0.20335
Line2 0.11248 0.12373
Line3 0.18901 0.20880
Line 4 0.24993 0.28742
Line 6 0.29140 0.33511
Line 6 0.14745 0.16957
Line7 0.17640 0.20286
Line 8 0.16558 0.18708
Line 8 0.26530 0.20979
weights for machine failure rate
Line 1a Line 1 Line2 Line3
M1 0.08844 (M1 0.10858 |M2 0.16957 (M2 0.10043
M1t 0.31049 |M13 0.38585 |M21 0.32412|M23 0.48000
M12 0.60107 |[M14 0.50557 {M22 0.50630 (M24 0.41957
Line 4 LineS Line 6 Line7
M3 0.03956 |M3 0.03363 {M3 0.06706 {M3 0.05606
M31 0.12662 |M31 0.10860 |M31 0.21461 |M31 0.17040
M32 0.30073 [M32 0.335131M35 0.39133{M35 0.32712
M33 0.44308 |M34 0.52234 {M36 0.32699 | M37 0.43742
Line 8 Line'g
M3 Q.06973 M3 0.08727
M38 . 0.39634 |M38 0.24733
M39 0.24055 |M311 0.12820
M310 0.30338(M312  0.58711
New machine failure rates
Line 1a Line 1 Line2 Line 3
M1 0.02208 |M1 0.02208 {M2 0.02098 (M2 0.02008
M1 0.07753 (M13 0.07846 |M21 0.04010 (M23 0.10027
Mi2 0.15000 {M14 0.10281 {M22 0.06264 |M24 0.08765
Line 4 Line 5 Line 6 Line7
M3 0.01137 M3 0.01137 (M3 0.01137 M3 0.01137
M31 0.03639 | M31 0.03639 | M31 0.03639 |M31 0.03639
M32 0.112301M32 0.11231 |M35 0.06636 |M35 0.06636
M33 0.12735|M34 0.17504 |M36 0.05545 |M37 0.08874
Line 8 Line 9
M3 001117IM3  0.01117
M3s8 0.07415|M38 0.07415
M39 0.04500 |M311 0.03846
M310 " 0.05676 |M312 0.17601




For Simulation 3 Lines 1a—3incr by 20% , Lines 4-7 incr by 18% , Lines 8—9incr by 15%
- New values for series failure rate{(Lamda)
Base New

Line 1a 0.22700 0.27240

Line 1 0.18486 0.22183

Line2 0.11248 0.13498

Line 3 0.18091 0.22789

Line 4 0.24993 0.20492

Lnes 0.29140 0.34385

Line 6 0.14745 0.17399

Line 7 0.17640 0.20815

Line 8 0.16556 0.19039

Line9 0.26530 0.30510

welghts for machine failure rate

Line 1a Line 1 Line2 Line3

M1 0.08844 (M1 0.10858 [M2 0.16957 M2 0.10043

M1t 0.31049 (M13 0.38585 |M21 0.32412|{M23 0.48000

M12 0.60107 [M14 0.50557 M2 0.50630 |M24 0.41857
Line 4 Line 5 Line 6 Line7.

M3 0.03956 |M3 0.03393 (M3 0.06706 |M3 0.05606
M3i 0.12662 |M31 0.10860 |M31 0.21461 [M31 0.17940

M32 0.39073 |M32 . 0.33513 M35 0.30133 (M35 0.32712
M33 0.44308 {M34 0.52234 |M36 0,32699 [M37. 0.43742
Line 8 tine o

M3 0.05973 M3 0.03727

M38 0.39634 |M38 0.24733

M39 0.24055 [M311 0.12820

M310 0.30338 {M312 0.58711

New machine failure rates

Line 1a Line 1 Line2 Line 3

M1 0.02409 (M1 0.02409 |M2 0.02289 |M2 0.02289
Mit 0.08458 |[M13 0.08559 {M21 0.04375 |M23 0.10939
M12 0.16373|M14 0.11215|M22 0.06834 |M24 0.09562
Line 4 Line 5 Line 6 Line7

M3 0.01167 |M3 0.01167 |M3 0.01167 |M3 0.01167
M31 0.03734 [M31 0.03734 |M31 0.03734 |M31 0.03734
M32 0.11523 |M32 0.11524 |M35 0.06809 [M35 0.06809
M33 0.13067 |M34 0.17961|M36 0.05689 |M37 0.09105
Line 8 Line9

M3 001137TM3 0.01137

M38 0.07546 |M38 0.07546

M39 0.04580 |M311 0.03914

M310 0.05776 |M312 0.17912




For Simulation 4 Lines 12—3 decr by 6%, Lines 4-7 decrby 8%, Lines 8—9 decr by 3%

New values for series failure rate(Lamda)

Base New
Line 1a 0.22700 0.21565
Line 1 0.18485 0.17562
Line 2 0.11248 0.10686
Line3 0.18991 0.18041
Line 4 0.24983 022084 -
Lines 0.29140 0.26800
Line 6 0.14745 0.13565
Line7 0.17640 0.16229
Line 8 0.16556 0.16059
Lined 0.26530 0.25734
weights for machine failure rate
Line 1a Line 1 Line 2 Line 3
M1 0.08844 M1 0.10858 (M2 0.16957 | M2 0.10043
M11 0.31049 [M13 0.38585 |M21 0.32412|M23 0.48000
Mi12 0.60107 [M14 0.50557 |[M22 0.50630 (M24 0.41957
Line 4 Lines Line 6 Line7
M3 0.03956 |{M3 0.03333 (M3 0.06706 |M3 0.05606
M3t 0.12662 |M31 0.10860 |M31 0.21461 {M31 0.17940
M32 ©0.30073|M32 0.335131M35 0.30133 M35 0.32712
M33 0.44308 |M34 0.52234 [M36 0.32699 |M37 0.43742
Line 8 Line 9
% M3 0.059731M3 0.03727
M38 0.39634 | M38 0.24733
M39 0.24055 |M311 0.12829
M310 0.30338 [M312 0.58711
New machine failure retes
Line 1a Line 1 ' Line 2 Line 3
M1 0.01907 |M1 0.01907 [M2 0.01812{M2 0.01812
M1 0.06696 |[M13 0.06776 {M21 0.03463 |M23 0.08660
Mi2 0.12062|M14 0.08879 |M22 0.05410|M24 0.07570
y Line 4 Line 5 Line$ Line7

‘ M3 0.00010 (M3 0.00010 M3 0.00010|M3 0.00910
M3t 0.02011 |M31 0.02911 |M31 0.02911 |M31 0.02911

‘ M32 0.08984 |M32 0.08984 |M35 0.05309 |M35 0.05300
M3 010188|M34  014003|M36  0044%6|M37 007099
Line 8 Line 9
M3 0.00858{M3 ~  0.009591
M3s8 0.06365 [M38 0.06365
M39 0.03863 |M311 0.03301
M310 0.04872|M312 . 0.15109




For Simulation 5 Lines 1a~3 decr by 9%, Lines 47 decr by 12% , Lines 89 decr by 5%
New values for series failure rate(Lamda)

Base ' New
Line 1a 0.22700 0.20857
Line 1 0.18486 0.16822
Line 2 0.11248 0.10236
Line 3 0.18991 0.17282
Line 4 0.24993 0.21994
Line 5 0.29140 0.25643
Line6 0.14745 0.12976
Line7 0.17640 0.15528
Line 8 0.16556 0.15728
Line 9 0.26530 0.25204
weights for machine failure rate
Line 1a Line 1 Line 2 Line3
M1 0.08844 |M1 0.10858 |M2 0.16957 (M2 0.10043
M11 0.31049 |M13 0.38585 |M21 0.32412{M23 0.48000
M12 0.60107 |M14 0.50557 |M22 0.50630 | M24 0.41957
Line 4 Line§’ Line 8 Line?7
M3 0.03956 M3 0.03393 |M3 0.06706 (M3 0.05606
M3t 0.12662 | M31 0.10860 |M31 0.21461 [M31 0.17940
M32 0.39073 [M32 0.33513{M35 0.30133 /M35 0.32712
M33 0.44308 [M34 0.52234 IM38 0.32699 |M37 0.43742
Line 8 Line O
M3 0.05973 M3 0.03727
M38 0.39634 |M38 0.24733
M39 0.24055 |M311 0.12829
M310 . 0.30338 [M312 0.58711
New machine failure rates
Line 1a Line 1 Line2 Line 3
M1 0.01827 |M1 0.01827 |M2 0.01736 {M2 0.01736
M11 0.06414|M13 0.06491 |M21 0.03318 |M23 0.08285
M12 0.12416 |M14 0.08505 (M22 0.05182 |M24 0.07251
Line 4 Line5 Line 6 Line7
M3 0.00870 |M3 0.00870 M3 0.00870 | M3 0.00870
M31 0.02785 |M31 0.02785 |M31 0.02785 |M31 0.02785
M32 0.08594 |M32 0.08594 |M35 0.05078 |M35 0.05078
M33  0.00745|M34 £ 0.13394|M36 0.04243 |M37 0.06790
Lnesd Line 8 ,
M3 0.00939[M3  0.00939
M3s 0.06234 | M38 0.06234
M39 0.03783 |M311 0.03233
M310 0.04772|M312 0.14797




Lines 1a—3 decr by 15% , Lines 4-7 decr by 18% , Lines 89 decr by 13%

For Simulation 6
New values for series failure rate{Lamda)

Base New
Line 1a 0.22700 0.19295
Line 1 0.18488 0.15713
Line 2 0.11248 0.09561
Line 3 0.18901 0.16142
Line 4 0.24983 0.20494
Line 5 0.29140 0.23895
Line 6 0.14745 0.12001
Line 7 0.17640 0.14465
Line 8 0.16556 0.14404
Line o 0.26530 0.23081
weights for machine failure rate
Line 1a Line 1 Line2 Line3
M1 0.08844 M1 0.10858 |M2 0.16957 (M2 0.10043
M11 0.31049 |M13 0.38585 |M21 0.32412|M23 0.48000
Mi2 0.60107 |M14 0.50557 (M22 0.50630 |M24 0.41957
Line 4 Line 5 Line 6 Line7
M3 0.03856 |M3 0.03393 (M3 0.06706 |M3 0.05606
M31 0.12662 |M31 0.10860 | M31 0.21461 [M31 0.17940
M32 0.38073 (M32 . 0.33513 |M35 0.39133 |[M35 0.32712
M33 0.44308 |M34 0.62234 |M36 0.32689 (M37 0.43742
Line 8 Line'd
M3 0.05973 M3 0.03727
M38 0.39634 |M38 0.24733
M39 0.24055 |M311 0.12820
M310 0.30338 | M312 0.56711
New machine failure rates
Line 1a Line 1 Line 2 Line 3
M1 0.01706 M1 0.01706 [M2 0.01621 [M2 0.01621
M1 0.05891 (M13 0.06063 {M21 0.03099 (M23 0.07748
M2 0.11508 |M14 0.07944 (M22 0.04841 [M24 0.06773
Line 4 Line5 Line 6 Line7
M3 0.00811 |M3 0.00811 M3 0.00811 |M3 0.00811
M31 0.02505 M31 0.02565 | M31 0.02585 |M31 0.02595
M32 0.08008 (M32 0.08008 |M35 0.04732 |M35 0.04732
M33 000081|M34  0.42481|M3 .  0.03954|M37 0.06327 |
Line 8 Line 8
M3 0.00860[M3 ~  0.00860]
M38 0.05709 |M38 0.05709
M39 0.03465 |M311 0.02061
M310 0.04370 |M312 0.13551




For Simulation 7 Lines 1a—3 decr by 22% , Lines 4—7 decr by 27% , Lines 89 decr by 20%

New values for series failure rate(Lamda)

Base New
Line 1a 0.22700 0.17708
Line 1 0.18486 0.14419.
Line 2 0.11248 0.08773
Line 3 0.18991 0.14813
Line 4 0.24993 0.18245
Line5 0.29140 021272
Line 6 0.14745 0.10764
Line7 0.17640 0.12877
Line8 0.16556 0.13245
Line 8 0.26530 0.21224
weights for machine failure rate
Line 1a Line 1 Line 2 Line3
M1 0.08844 |M1 0.10858 |M2 0.16857 |M2 0.10043
M11 _ 0.31049 (M13 0.38585 |M21 0.32412|M23 0.48000
M12 ~ 0.60107 (M14 0.50557 |M22 0.50630 | M24 0.41957
Line4 Line 5 Line 6 Line7
M3 0.03956 M3 0.03383 M3 0.06706 |M3 0.05608
M31 0.12662 |M31 0.10860 {M31 0.21461 (M3t 0.17940
M32 0.39073 {M32 0.33513 /M35 0.39133 (M35 0.32712
M33 0.44308 [M34 0.52234 | M36 0.32699 | M37 0.43742
Line 8 fihe
M3 0.05973;M3 0.08727
M38 0.39634 |M38 0.24733
M39 0.24055 |M311 0.12820
M310 0.30338 |M312 0.58711
New machine failure rates
Line 1a Line 1 . Line 2 Line 3
M1 0.01566 M1 0.01566 |M2 0.01488 |M2 0.01488
Mi1 0.05498 (M13 0.05564 (M21 0.02844 (M23 0.07110
Mi2 0.10643 [M14 0.07200 (M22 0.04442 (M24 0.06215
Line 4 Line 5 Line6 Line7
M3 0.007221M3 0.00722 M3 0.00722 M3 0.007221 .
M31 0.02310 {M31 - 0.02310 {M31 0.02310 |M31 0.02310
M32 0.07129 |M32 0.07129 M35 0.04212|M35 0.04212
M33 008084|M34  O11111(M38  003520|M37 0.05633
Line 8 Line 8
M3 0.00701 [M3 ~0.00791
M3s 0.05249 {M38 0.05249
M39 0.03186 |M311 002723
M310 0.04018 [M312 0.12461




For Simulation 8

Mew values for series failure rete(Lamda)

Line 1a
Line 1
Line 2
Line 3
Lined
Line 5
Line &
Line 7
Line &
Ling 9

| o

vaue
0.22700
0.16486
0.11248
0.182%1
0.24993
0.29140

HNew
0.09080
0.073594
0.04499
0.07596
0.06998
0.03159

f:‘.
g,

[ow}

Y

@ aach
ol

(]

0.04939
0.05960
0.09551

Lines 1a—3 decr by 60% |, Lines 4—7 decr by

o]
1]
P

o

Lines 8—9 decr by 64%

R 0.03544 0.10858 | M2 0. z 0.10043
L1 0.31049 0553585 | M21 03 “5 0.48000
M1 0.60107 050557 | M2 0. oa 0.41957
Line 4 Line ¢

M3 0.03956 | M3 0.03395 | M3 3 0.05606 |
Me 0.12662 | 131 010860 | 31 0. 0.17940]
Jlice 0.380731M32 0.33813 136 135 0.52712
| 143G 044308 | M34 0.500G4 | MG 0. 137 0.43742]
Line 8

(i3 0 059% 2. DB A7

(MG3 0.3965 024735

{39 0.240551 SRPCA)

(310 0.30338 0558711

MNew machins faiiur

Line 1a

PR
‘ Ps"l" 2

a7
Q. 0277 Mo 000777
0. 0. 0886 | M31 .00886
oz 0. 16161 M35 0.01616;
0. 34 . 013501 M37 2.02161
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AN

AVERAGE WAITING TIME .

SIMULATICN 1

COMB 1 COMB 23 0.666649 1 0565254
COMB 2 COMB 24 0620665 0500069
COMBR 3 COMB 25 05010471 0636851
COMB 4 COMB 26 05856291 0.605348
COMB 5 COGMB 27 0.609938 | 0.653335
CoOmMmB 6 COMB 28 0.508068, 0.678826
COMB 7 COMB 29 0621001 0566405
CoOMB 8 COMB 30 0837391 062523
COMB 8§ COMB 31 0.616233| 0.605705
.COMB 10 COMB 32 0.63268! 0596364
COMB 11 COMB 33 05843881 0625184
COMB 12 COMB 34 06925211 0643301
COMB 13 COMB 35 i 0618857, 0621287
COMB 14 COMB 36 0545001 0.656034
COMB 15 COMB 37 05744891 0.608392
COMB 16 COMB 38 0.650822 1 (.604859
COmB 17 COMB 39 0.6335921 0611704
COMB 18 COMB 40 06511407 047827
COomMB 19 COMB 41 0.6031621 0541844
COMB 20 COMB 42 0.66308 1 0.600527
COMB 21 COMB 43 0.550281; 0.707343
COMB 22 COME 44 0.83510! 0683087 !
F I N A L|Univedy oBvo@uwlsril

AVERAGE WAIHING THAEIN FHESYETEM =
(ALL COMBINATIONS)

VARIANCE FOR ALL COMBINATIONS

NO: OF SIMULATED RUNS =

{0.002341

| 14300

NO: OF SIMILAR REPAIR GANGS

1l

COEFHICIENT OF VARIATION = ’ 7.85%
NO OF RUNS FOR A 5% ERROR | 3080.957
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COMB 1

AVERAGE WAITING TIME

SIMULATION 3

COMB 23 0.71227 1 (.654599
CcOMB 2 COMB 24 0.604771, 0629645
COMB 3 COMB 25 0.7200251 0.614936
COMB 4 COMB 26 05051531 058511
COMB 5 COMB 27 0.596582; 0.56831
COMB 6 COMB 28 0.614744: 0770646
CoMB 7 COMB 29 0.6658: 0705211
coMB 8 COMB 30 0_678342 0.631974
COMB & COMB 31 723337 0588355
COoMB 10 COMB 232 “‘*47" 65, 0.68331
ComMB 11 COMB 33 0555368 0559381
COmMB 12 COMB 34 066945621 0671082
COMB 13 COMB 35 0.695706; 0.538552
COMB 14 COMB 36 0545077 0580459
COomMg 15 COMB 37 08440351 067073
COmMB 16 COMB 38 0.573003 0.6738
COMB 17 COMB 38 0.658131; 0.587937
COMB 18 COMB 40 0.683525 1 0.588582
COMB 189 COMB 41 0.600934; 0595749
COMB 20 COMB 42 0.650148| 062815
COMB 21 COMB 43 0.602841 0607572
CoMB 22 COMB 44 0556003 0543223
F I N A LUniveRy oBloGu Lkl &

Y AVERAGE WAITING TIMEIN DHEISYSTEM = . 0.626865

(ALL COMBINATIONS)

i 0.003052

VARIANCE FOR ALL COMBINATIONS =

003052
NO: OF SIMULATED RUNS = ! 14300
COEFFICIENT OF VARIATION = ! 8.79%
NO OF RUNS FOR A 5% ERROR | 3854.317

,-NO: OF SIMILAR F=PAIR GANGS = 2]

i
L




AVERAGE WAITING TIME SIMULATION 4
COMB 1 COMB 23 0.6897161 (0.658046
COMB 2 COMB 24 06088081 0701382
COMB 3 COMB 25 05761531 0661280
COMB 4 COMB 26 0632181 0406674
CoMB S5 COMB 27 0608081 0651735
“COMB 6 COMB 2?8 05785221 0688008
comMB 7 COMB 29 06858191 0.643066
COMB 8 CGMB 30 0615871 (0589136
COMB G COmMB 3i 0684855 0.630361
COMEB 10 COMB 32 0580048 (0556044
COoMB 11 COMB 33 05423811 0625061
COMB 12 COMB 34 07475491 0605038
COMB 13 COMB 35 0552100 0520776
COMB 14 COMB 36 0623956 07058115
CcCOoMB 15 COMB 37 0645867 0677568
COoMB 16 COMB 38 062095291 0643687
comB 17 COMB 39 - 0615328 0558202
COoOMB 18 COMB 40 0651000 0581477
COMB 19 COMB 41 0 hB36271 08697215
COMB 20 COMB 42 0657409 0.638200
CCMB 21 COMB 43 0626502, 0.0653305
COoMB 22 COMBE 44 060832h 1 07631272
! H |~ B g - )
F I N A L Bvoduwh BriLanky §

AVE RAGE WAITING TIMEIN DHEISYSTEM =
(ALL COMBINATIONS)

VARIANCE FOR ALL CCM B%NAT!CMS =

COEFFICIENT OF VARIATION =

NO: OF SIMULATED BUNS =

NG OF RUNS FOR A 5% ERROR

NO: OF SIMILAR BEPAIR GANGS =




AVERAGE WAITING TIME

SHAULATION 6

COMB1 COMB 23 0548766, 0.622045
COMB 2 COMB 24 0.677708; 0.66465
COMB 3 COMB 25 0.608069! 0646291
COMB 4 COMB 26 0.620872| 0.610627
COmMB 5 COMB 27 0.592474 | 0.634636
comMB6 COMB 28 0594107, 0.626148
comB 7 COMB 29 0.504478 | 0.660635
COMB 8 COMB 30 0.6198441 0572717
CoMB 9 COMB 3i 0651255 0.708759
- COMB 10 COMB 32 (0.5359161 0613272
COMB 11 COMB 33 0.618418! 0615194
COMB 12 COMB 34 06277391 0714988
COMB 13 COMB 35 0.541946| 0515375
COMB 14 COMB 26 0.512631 0.80712
COoMB 15 COMB 37 05925661 0.599829
COMB 16 COMB 38 052276 0578383
COMB 17 COMB 39 067152 ] 0684235
COMB 18 COMB 40 08547636 0707551
COMB 19 COMB 41 05677461 0598128
COoMB 20 COMB 42 0677196 067725
COmMB 21 COMB 43 0645547 | 0.736184
COMB 22 COMB 44 0.612204] 0.658175
F I NAA UniversiRl Maran@p, rjlafka T 5

AVERAGE WAH ING TIME IN'THEISYSTEM =
(ALL COMBINATIONS)

0528468

I

NO: OF SIMILARB REPAIR GANGS

VARIANCE FOR ALL COMBINATICNS = 0.003358
NO: OF SIMULATED RUNS = [ 14300
COEFFICIENT OF VARIATION = ‘ 9.22%
NG OF RUNS FOR A 5% ERROR P 4246.202




~

AVERAGE WAITING TIME

SIMULATION 7

CcComMB 1 COCMB 23 0.585461 0.6334¢
COMB2 COMB 24 0582271 0643385
ComMB 3 COMB 25 0511761 0618057
COMB 4 COMB 26 05971231 0.600276
CoMB 5 COMB 2/ 0.580718| 0558138
comMB 6 COMB 28 0.609317 1 0.608667
coMB 7 COMB 29 0.629003 ) 0614489
comMB 8 COMB 30 0571554 | 0616799
COMB 9 COmMB 31 0.559632; 0.60776
COMB 10 COMB 22 065365 0584511
COMB 11 COMR 33 05641551 0458217
COMB 12 COMB 34 0.623725| 0.634241
COmMB 13 COMB 35 0.638094 | 0.624059
COMB 14 COMB 38 0.6616G57| 056492
COMB 15 COMB 37 0.609395 | 0577825
COmMB 16 COMB 38 0.5927941 0.52047
COMB 17 COMB 39 0.549250 | 0566273
COMB 18 COMB 40 0.546735; 0600438
COMB 19 COMB 41 0.602261 0.65156
COMB 20 COMB 42 0588168 0579322
COMB 21 COMB 43 0.585326; 0573685
COMB 22 COMB 44 0.6170821 0684355
F I N A LnivesRorBord@waldri k]l S

AVERAGE WAFEING TIME INODTHESYSTEM =
(ALL COMEBINATIONS)

VARIANCE FOR ALL COMBINATIONS =
NO: OF SIMULATED RUNS =

COEFFICIENT OF VARIATION =

0508789

[ 6.001395

'NO OF RUNS FOR A 5% ERROR

NO: OF SIMILAR REPAIR GANGS




AVERAGE WAITING TIME SIMULATION 8
comB 1 COMB 23 0.68624| 0604141
comB 2 COMB 24 0.631348, 0591124
cemMB 3 COMB 25 05510791 0553037
COMB 4 COMB 26 0.6073/8| 0.608602
CoMB 5 COMB 27 0.591887 0.700788
comMB 6 COMB 28 0.592931| 0.658767
COMB 7 COMB 29 . 0544571 0639881
COMB 8 COMB 30 06364241 0.62974
comB @ COMB 31 0587427 0.627
COMB 10 COMB 32 0579516 0649788
comMB 11 COMB 33 0.663362; 0.57666
COMB 12 COMB 34 . 0725275 0696446
COMB 13 COMB 35 i 0.655426| 0547185
COME 14 COMB 36 7367041 0633460
COMB 15 COMB 37 0590252 0645755
- COMB 16 COMB 38 05117017 0612625
COmMB 17 COMB 38 0.65851; 0570727
COME 18 COMB 40 0631405 0620796
COMB 19 COMB 41 0.545583 0617141
COMB 20 COMB 42 0549341 0589256
COMB 21 COME 43 0.6418331 0572255
COoOMB 22 COMB 44 0560952 0526617

F IN AglvnieRy EMoBuldsillaih. S

AVERAGE WAITING TIME N [THE SYSTEM = [ 0618078
(ALL COMBINATIONS) ""

1 0.002364

VARIANCE FOR ALL COMBINATIONS =

NO: OF SIMULATED RUNS = 14300

COEFFICIENT OF VARIATION = 7.87%
NO OF BUNS FOR A 5% ERBOR P 3090.171

NO: OF SIMILAR REPAIR GANGS

[l
M
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DATA FOR 1994

inventory fevel

SL
JCo1 132
JCco2 88
JCo3 77
JCOo4 58
JCO5 0
JCO6 3
JCo7 11
JCO08 4]
Jco1 41.301%
JCO2 31.470%
JCO03 37.025%
JCO4 32.654%
JCO5 35.445%
JCO06 42.875%
Jcoz 42.980%
JCcos 33.273%
Production target fulfilled

SL

JCO1 98.488%
JCco2 87.805%
JCOo3 83.423%
JCO4 89.030%
JCOo5 89.283%
JCO6 98.904%
JCo7 98.347%
Jcos 82.257%
Labour variance
JCo1 0.6204%
JCco2 3.7099%
JCo3 15.2720%
JCo4 -2.6749%
JCO5 -5.6129%
JC06 -1.9533%
Jco7 -1.2350%
JCcos
Material variance

SL- perfume
JCOo1 -1.020%
JCo2 0.840%
JCOo3 3.510%
JC04 -2.410%
JCo5 -1.570%
JCOo6 -1.430%
JCo7 -2.660%
JCos

LB
112.630%
104.375%

69.232%
82.831%
93.270%
93.295%
94.950%
84.638%

S

LB-Perfume

-0.390%
2.950%
3.620%
3.930%

-0.250%
3.290%
2.920%

SL+LB-chemicals

0.396%
1.167%
4.128%
-1.518%
0.581%
0.431%
-1.768%

SL-Wrap LB-Wrap SL-Corr boxes LB-Corr boxes

1.226%
-5.155%
-0.572%

1.185%

-25.497%
16.958%
6.270%

4.430%
3.720%
3.630%
2.940%
1.250%
1.410%
1.960%

0.090%
-2.910%
-4.220%

0.040%
-3.000%
-0.380%

0.120%

0.610%
-2.400%
-1.510%

0.010%
-3.540%

0.660%

1.330%



Asset turnover ratio

JCo1 0.5155902
JC02 0.1173796.
JCco3 |, 0.1159882
JC04 0.6663927
JCOo5 0.5420927
JCO6 0.1238894
Jcor 0.1497173
JCo8 0.1280626

% machine breakdowns/available hours

JCo1 9.580%
Jco2 14.163%
JCOo3 16.905%
JC04 14.489%
JCO0S 14.337%
JCO06 11.917%
JCo7 . 14.638%
JCOo8

% No material,no services /available hours

JCo1 11.574%
JCo2 13.763%
JCO03 15.560%
JC04 16.822%
JCO0S TAR64%
JCO6 14:594%
Jco7 10:539%

JCO08


http://material.no

1991

1082

SUNLIGHT

Maonth Tonnages (Y) Sumaf 12 Sum of 24 Trend {t) Yt=exr
JC1 2450473
JC 2 1617.847
JC 3 2226 167
JC 4 2352.067
JO5 1681.208
JO 6 2404.263
JC 7 2716.058 26627.16 63407.26 22265202 1.220624
JCO B 2183111 26780.1 5416212 2256.63 0967421
JC 8 2057.022 27379.02 54789.28 2282691 ' 0.801155
JC 10 2467 277 2741036 £4414.37. 2267.26G6 1. 022206
JC 11 2026.006 27004.02 84359 22 2266.225 0.825935
JC12 2216827 273E5.57 54724 2283.083 0970245
JO1 2643 407 27405.62 64842 95 2285123 1.16679
JC 2 226773 27434.34 ' 54767.22 2251.5581 0.971608
JC 2 2266.501 2732263 54765261 2281.771 0955005
JZ 4 1946 729 27429.62 550211 2292645 . C 054572
JC6 2262 661 27631.48 . S5364.25 2506.644 € 920a04g
JC 6 2427.616 2778277 55619.65 2317.485 1.047472
JTT 2741.772 27ER6GER 565444 1& 210174 1. 18682
S8 2071.654 27607.2 5512064 2295653 G.e0202
Jo U 2172963 27613.34 552&1.47 23002 561 0.94415
JC10 2592141 2774813 65207.63 2241.823 1.1C2729
JC 11 2227.218 284597 5691825 2371.534 0939123
JC 12 2270.630 28458 56 &6760.43 2365.018 0.96009
C 1 2413635 25201.80 66662 82 256,724 :
J2 2122810 28260.84 5665062 2350.4564
JC 3 2421.266 288205 5731673 2283197
Jo 4 A857.204 ‘ 23928.78 5&248.22 2427.009
JCS 2261.407 20521.44 55591.65 2453819
Jo6 2270.855 20570.21 5202063 2417.526
JC7 2700524 28450.41
JC & 2200.620
e 2710.786
JS10 2823.604
JT 11 24786,993
Jo12 BLEQ0 £05
T
1]
o CCON o s

5
\\
>
sy
1
%
ot
>-
o
\\‘

—c

390 - \
{
‘
T S S S R S S ST S S S L G S G S W S e ARSI S :
<
1991 1992 1993 sum Average Rectified
JC1 ‘ 1.15679  1.024207 | 2.180997 1.090493 1.0907
JC2 0971608 0.899323 1870931 0.935465 0.9356
JC3 0.983925 1.043166 2032091  1.016046 1.0162
JC4 0.84372 1.094333 1.943608 0.971304 0.9719
JC5 0.950304 0.921587 1.90239 0951195 0.9518
JCo6 1.047473 0.93933 1.985809 0.993404 0.9935
JCT7 1.2205934 1.186625 2.407359 1.20068 12039
JCo 0.967421 0.9020% 1.6869441 0934721 0.9549
JCG9 0.901155 0.94415 1.845305 0922652 09228
JC10 1.083806 1.109799 2193605 1.09680C 1.0970
JC11 0.893965 0893910 1.8300388 0.916544 0.9167
JCre 0.970848 0.96009 1930933 0.965469 0.9656

1 Total F11.993231 121
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Month

JC 1
Jc 2
JC 3
JG 4
JC 6
JC 6
Jo 7
JC B
‘-I":::E7

JC 10
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JCS12

493 Q35
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324,637
361.221
391.359
453630
630,927
280.700
428,062
463.283
414.137 .
465, 4565
Q27 .20
21.765
452 223
Z7.754
328 314
496,142
522 202
391 076
547.576
200,374
412 662
444 425
405 723
484161

620 615
435, 470
shc 400

Too
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E 00
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H
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3 e
204
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Tannages (Y)

Sum of 12

6034.718
4960.622
5074.397
5202813
5212346

516692
5110674

4975.79
6317.482
5279 496
5253.78%9
5340 C25
5287.212
5203.62
5278.656
8200.624

D 705

312669
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ek
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LIFEBUOY

Sum of 24

10004.24
10044.02
10277.2

1042216
1056627
10276.45
100846 36
1029327
1052608
1064729
10703.82
10627.24
1058091

1OEEE19
1070932
107124
30D .

4

e

O]

ks de

=

Trend (t)

416.8475
4165008
4222171
424, 2566
4327194
4231873
420, 2662
428 2964
441.5408
443 4702
446, 0023
442 8016
441,2279
4402814
441.1746
446 2221
446 7627
437, 2085
472 %068
420,8243
430, 4207
36 G005
442,031
442 2344

Y/t = ax

1.613%66
0.67072
1.¢0197
1.06634
0.85705
1.03706

1.0182
1.00671
1.02669
0.85181
0.75773
089963
1.12420
1.41154

-0.68544
1.22712

parge sl
0.B8735
0.60831

1 0B7052
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Y { \
B A v ' \
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i N T S S S W S S S S G S U S N T T S G S Y S
1891 1922 J ST SuUm Average Rectfied
HCt 1.01826 1.027238 2043248 1023123 1.0374
oz 1008712 0.545232 1.552044 0.976472 0.8301
z 1.026564 11 52 2.151425 1.07571% 1.0807
0.251814 1.0 7 1.89228 11 0.3742
0.<. = 1.328086 08718
0.2 1 143 0.7837
1.513585 & 57
0.57072&
1.001875
1.0685842
0.9570&7



