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ABSTRACT

The spectral analysis model was derived to forecast performance of interacting
decision makers, based on the simulated mode that was adopted for the model of N-
Teams of interacting decision maker (DM) with bounded rationality constraints.
Using this model, the effectiveness (efficiency) of command input involving a
feedback mechanism in a command, control, communication, and intelligence ( C’I )
system in conjunction with decision support system (DSS) was investigated with a
view to determining output (workload/performance of effectors/forecast) integrity. In
a hierarchical organization, the performance of the last decision maker as was
observed by Oladejo, was found to be greatly hampered by the colossal amount of
bounded rationality constraints. The overall performance of the system was obtained
using the Weibull distribution. The results here did not indicate obvious decline in the
level of performance as expected when the process operates through the hierarchical
structure. The overall performance which exhibited sinusoidal pattern was compared
with the derived spectral analysis model Y, with the aid of the package number
cruncher statistical system (NCSS). The trade-off between the derived optimal
probability density function and the relative frequencies of forecasts was found to be
insignificant this therefore establishes as the developed model acceptability. The
goodness of fit of the spectral model of the original (simulated deviates),
corroborated this model acceptability with high values of coefficient multiple
determination (R),low Fisher -F ratio in ANOVA, narrow confidence internal (CI),
and insignificant autocorrelation factor (ACF)/portal autocorrelation factor (PACF).

Keywords: Decision Support, Simulation, decision maker, command and control,
bounded rationality constraints, Computational Intelligence and Information
Management Spectral analysis

INTRODUCTION

In earlier works done by Cooper and his colleagues (Cooper et al, 1986) and other authors
(Cooper and Klein1980) and (Cooper et al 1979) on decision making at various stages were
investigated and reported upon. Arising from the model of Levis and Boettcher (Levis and
Boettcher, 1982) which couldn’t address all the issues on command and control DM, led to
generalization by Oladejo, (Oladejo,1995) who then developed hierarchical models of N-
Teams of interacting DM with bounded rationality constraints that addressed a finite
command structure. In them, the effectiveness or efficiency of command inputs were studied
in relation to a command, control, communication and intelligence (C*1) system, using DSS
proposed by Hoil et al (Holt, et al, 1992). It was analytically shown that there was a colossal
amount of bounded rationality constraints of order N™ imposed on the last (least or recipient),
DM as contained in Oladejo (Oladejo, 1995). Embeded analysis involving the effort of
Deckery (Deckery, 1984) Earl (Earl et al, 1981), Hitchins (Hitchins et al, 1989) and Johnson
(Johnson et al, 1981) were integrated with simulation technique adopted from Holt (Holt et
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al1988) and Prister (Prister et al 1974), these were then employed to derive optimal models
that were used to assess effectiveness of superior command input (or efficiency) and
consequently, system output (workload, performance of effectors, or forecast).

The inputs were time signals which were assumed to be exponentially distributed, as reported
by Feller (Feller, 1968). These were generated by random processed and coupled with DSS,
in the form of situation report (SITREP) and were then fed into the system, as automated
data. These input signals were processed in descending hierarchical order from superior to
subordinate team members of the decision making process. Convolution strategies were then
employed on the incoming signal to obtain reference signals. These reference signals were
used as input to the next subordinate DM. The residual signal, not having binding effect on
the superior DM, were re-injected as feedback to the next superior DM in order to optimize
the decision making process, in line with Raven (Raven.5™ Edition). On receiving the input
signal and feedback, the DM concerned appraises the situation, and based on the available
strategies with the aid of DSS, decides on the next line of action to be taken from a
combination of tactics at his disposal in order to achieve the desired objective. This work
briefly presents the simulation of the generalised model derived by Oladejo (Oladejo 1995).
The adopted algorism for the implementation of this derived model was used by Oladejo and
Ovuworie (Oladejo and Ovuworie, 2006), to asses adequacy of training models. the
simulation output or the overall performance graphically exhibited sinusoidal pattern. This
output was then used to develop the spectral analysis that could be used for forecasting the
system performance more precisely.

This paper briefly, presents a simulation of a generalisation of the above in. Oladejo,
(Oladejo, 1995). It also provides the algorithm, results, the spectral model, discussion and
conclusion.

GENERAL REMARK

A vital statistic d(Y,Y ), which is the feedback (a by-product of output) from Intelligence
Reports, Scout/Recce Patrols, and Physical-Electronic Surveillance, becomes part of input
that furnishes the command and control with necessary requirements needed to effect changes
that lead ultimately to the desired goal of each DM. This feed back in thence the choice of
strategies to be taken. The chosen strategies are then convoluted to obtain command chices.
These command choice were procured to obtain optimal output.

The High Command or the overall DM, receives the feed-backs from all other DMs. that are
in the form of a convolution of exponentials with other distributions, which on further
processing, produces Weibull distributed outputs, The particular C’I model studied and a
generalised feedback control system are shown in Figs 1 and 2 below, respectively. Both are
typical of the Nigerian military apparatus.

v

d(Y, Y

4—

Figure 1. A simplification of the C’I model
Adopted from Raven (Raven 5™ Edition)
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Embeded analyses involving Dockery (Dockery J 1984) Earl et al (Johnson JH 1981)
Hitchins (Hitchins DK and Johnson 1989 (Johnson JH 1981),were integrated with simulation
adaptation from Holt et al (Holt J, et al1988) and Prister (Raven 5™ Edition)
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Figure 2. Generalised feedback control system by Raven [16]
Adopted from Raven (Raven 5™ Edition)
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Figure 3. N-Team of Interacting Decision Makers with Bounded Rationality Constraints

Adopted from Oladejo (Oladejo, 1995).This is an extention of Fig. 2,by previous work of
same author.

The Model: The model of N-Teams of interacting decision makers with bounded rationality
constraints is decomposed into coherent component strategies which are then used to analyse
the system of the specified C’I.
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Symbols

X'is the input signal having exponential tempo/inter arrival times of the i-th team
T is portioning algorithm of input to respective DM

u is the internal decision

f' is the algorithm for process u' to obtain the battle scenario

q'i-th team input regulator

Z' is the initial situational assessment.

Z is the final situational assessment.
A B , o . . , —i
8¢ » 8¢ are the internal coordination strategies using SITREP z’s and v ', the command
Input to the i-th team

7' is situation assessment from other organisational members (SITREP or Feedback)
v is the final choice of decision.

v' is the command input

V' is the output of DM i

v is final choice or response

Y is output or desired result

h; is processing algorithm for final choice leading to Y.

h' is the algorithm for process v .

P(v | z) is response selection strategy that maps z to Y in the absence of v' and determines
choice of by

P(v 'z, v ') is response selection strategy that maps z and v' to v, it also determines
choice of

H(x)= -Xx p(x) log » p(x) is entropy of input, where p(x) is probability or uncertainty
associated with N random variables, X

T(x, z', v': Y) is mutual information or transmission or throughput between inputs x, z', v' &
output Y.

G is the throughput

Gy, is the blockage

G, is the noise

G, is the internal coordination

|H| is the entropy of a random variable with propability p for taking one or two values, also
which gives the amount of information transmitted.

A is the set of situational assessment options or strategies.
B is the set of available choices of tactics, modus operandi to remedy problem.

Y is the convolution of strategies which is the assumed combined effects of process
activities.

Copyright © 2014 Leena and Luna International, Oyama, Japan. ISSN: 2186-8476, ISSN: 2186-8468 Print
231 Page #) UFT Y RLFA v E—F L aF I, N, B www.ajsc. leena-luna.co.jp




Asian Journal of Natural & Applied Sciences Vol 3(1) March 2014

Where
gu =120 G, =120V G, =128 gy, =12V =120 0y =120

ANALYSIS

Strategies which are probability density functions (pdfs) are given as follows:

U' (x') ~exponential inter arrival times or tempo of operations: ge‘” °t,8 >0

f(u') ~normal because of a defined goal (i.e. goal is focus)

1 —1/2(x—)? 10

A Qro ¢

, -0o< X, U<oo |, 07 >0

A (zi) ~uniform distribution: % or P a , X=0,1,2.....Nora<X<b, respectively
—a
v ‘~ triangular :
va -2
— ., 0 <V C ,F:R:v—l ,v_l = 2R,(l€ for v_l :C)
C 2C ©

B (z, v1 v") ~ conditional jpdf of convoluted strategies which give:

g"c is internal coordination strategy of corresponding algorithm which depends on the
distribution of their respective inputs.

g CAI ~ Bernoull: pqu'x, x= 0, 1 (appropriate strategies are employed. Hence, 2 x; is binomial

and all samples are appropriate. These are the internal coordination strategies among
situational assessments represented by set A'.)

g?l ' ~ Geometric: pq’, x= 1, 2... Depending on x (the strategies would result in a success

hence X x; is negative binomial that all samples are successful. These are the internal
coordination strategies among final choices and command inputs represented by set B'.)

h(v") ~ Weibull (due to reliability of subsystem before reaching final stage:
o XPe"XP, X>0, 0 B> 0)

1 (X) ~ expo (this is due to random occurrences)
F(u) ~ normal (i.e. geared towards a goal)
A(z) ~ uniform (simple random sample , equally likely samples)

B(Z, vl v') ~conditional jpdf { ( uniform x traingular) x (gAc ch) yielding interaction due
to z’s to determine choices of v depending on v from superior command. }

h(v) ~Weibull (output Y depends on survivability or reliability of other systems components).

The triangular pdf is due to the stringent nature of the command’s input v ’. The inverse of
the transforms of the pdf to get negative deviates where obtained as follows:
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R, RN1 are random numbers in the interval (0,1). The various distributions and random
variable considered are:
1. X=u" (x) is generated deviate
=1In (1-R) / (-a) = In R/t since 1-R and R are all random numbers, R € RN1 and
ox

RN1 = (0,I), o' is mean of the probability density function p(x) = oe’

1 —1/2A(X— )2 107

A 2ro ¢

generatedx:L n (1+R) k=

2. f(x) ~N (6> ~

8 _ 1.595769122.

T

orxz—z -1 R . + (,u—n/2)

S2n /12 ’ ’ S2n /12

where X R ~N(n/2,n/12) and x~N(1Lo")

3. D f(X)=%:F(x):%,x:O,l ......... N, generated x = NR

Y a<x< b, generated x = (b-a)NR

.. 1
(i) f(x)—E'F(x)—b_a,

4. g*.~bernoulli, generated x = 1 if R < p and zero otherwise and p is probability

Of a success.

5. gB.~geometric, generated x = In R/In2, where p+q = 1
6. Binomial: generated x = Xi-1¢1; Ri<p, ¢;= 1, and zero otherwise
7. Triangular: generated v = V(2cR) = 2R,sincec=2
8. Negative Binomial ~B (Z,vIv")

. X 2 N _N . 2

i — (N : generated deviate X = 2NR” 202

Nb-w N Pe 020
ii. 2(Nl 0 p"Vq" : generated deviate X = 2(b-a) R* X020, for every R,<P ¢;= 1

The generalised model as derived by Oladejo (13), is as shown below
DMt(t=1.2:....N):
G'=TX,Z™;....z" vz Lz + H (X 20

Ut
7'V G+ H Y +HA(Y) + Zalpide(pXY) + 05 [H] (ool +
HZ', Z",....2" ") g™ (p(@").p(ZM. ... pZ ™)) +
Vt
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g% P@Z).p(VEY) + Ziy [pige(PZIVY) + o [H| (p)] + H(Y") + H(Z')
+HZY) + HZ VY + TXZY o2 N + T2 (X 24z YDy Dy

The generated deviates from a binomial distribution is x = X9y ,0; = 1, if Ri< p and p is the
probability of the success of an event.

Derived Conditional Pdf

The conditional jpdf of bivariate distributed vector with some random variables that have
binomial and negative binomial pairs, and some uniform and triangular pairs subject to
command input V' given byis B(z, v |v ).

B(z,vIv) =UINx2) "xop " "o PV XY, x=0,1,...,N

=INE2N " '0p " ot g

=15 (N— IX)ZpN qN

=1 (NN : x=0,1,...,N

whichis ~nb (2 (N-1),2x,p), anegative binomial pdf, when sampled deviates are from
discrete uniform distribution.

B(z,viv)=1/b-a) x2 ) p" * " 'opN i a<x<b,x=o,l,...N
= X2b-a)N M?p g™, x=a, atl,......, b (N), whichever is smaller.

Where

a,a+l,...... ,b Ab<N)

Sy

a,a+l,........, N, (N <b) when sampled deviates are from continuous uniform distribution.

These are continuous and discrete cases, respectively of negative binomial pdfs with
parameters 2N and p.

9. h(v)~Weibull:  generated x = Ec’llnR j/ P
The chain of process is as follows:

Uix) =& f(u) — A(z)—» B(z,v/v) — h(v) —»v ‘=Y
Optimal Distributions

The optimal distributions are to ensure optimal outputs. The optimal distributions were
derived thus:

Optimal Discrete (Situational Assessment) Distribution
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\9)

_ L 1(N-1
B(Z,Vlv)z—[ j pVg", x=012,.,N,p+q=1.
X

2
i(BZ,VIv')—%{N_lj Mg —quN—l]:o

NlNl(

=p" " -pVg" T =p q—p)=0 or g=p

~ B (Z v Iv [ j , x=0,1,2,...,N, the optimal pdf.

Optimal Continuous (Situational Assessment) Distribution

_ NY
B(Z,Vlv')zL pVq", x=a,a+1,....b (b<N)
2(b-a)

=a,a+1,..,.N(N<b)and p+q=1

) 2
Lp(zviv)=-22 [Nj [ 1q" - p¥g"]=0

dp 2(b—a)
= p"7q" =pYq"" =p" "¢ " (q-p)=0 or q=p
L ’ N_x N ? 2N
B'(Z,v1v)= x=a,a+l..b (b<N
( v V) 2(b_a) _xj P X=a,a ( )
=a,a+1,...N(N <b), the optimal pdf
METHODOLOGY

The implementation involved the following steps.

1.  Generate random numbers Re (0, 1),

2. And use same to obtain random deviates from exponential pdf; u(x) = F; (x)

3. These exponentially generated random deviates in step 1 are now used to generate
normal deviates for processing internal decision; F,(x) = f (,u’l ).

4. Obtain from an ordered scenario, deviates from the uniform pdf of the identified
situated assessment, z, using results obtained in step 3 F,(x) = A(z)

5. Use results in step 4 to generate tactical (ORBAT = order of battle) deviates from
the conditional pdf of bivariate distribution to get final choices,

v=B(zZ,vIV) = F,(x)
6. Use results in step 4 to generate Weibull variant output V' = Y from pdf
h(V)ZF 5 (%)
The inverse transforms of the various strategies are then stated thus:

a. Random number: R
x=F '(w=-a'In R
b. Exponential:
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c. Normal: x= F,'=1/kIn ( j , k = V8/m=1.595769122

d. Uniform (i) discrete: x=NR = F,”' - (i)
=(b-2aR (i)

e. Conditional pdf of bivariate distribution
I discrete F, '=2NR*Y,""0; , where Y®;5v , Ri < p, &= 1

II.  Continuous: F, '=2(b-a) R* X"'¢;, where Y0i, 37, Ry <pd; =1

£ Weilbull: X =75 = (—m_R) &
a

This algorithm was developed from basic concepts in [16].

RESULTS

The results spectral model values using original data of the computed values are as shown on
Table 1 below.

Table 1: Summary of the simulation of N-team interaction DM model

1. NB: 1. The use of I/F", i=l,....,5 was to obtain random deviates needed for
generating next stage of the process because reciprocal is equally unique as the
generated deviate, since values required are fractions.

2. FromDM2to DM N, incol 6, R = F; ' or I/F;”" if obtained value is > 1. Where
Fs' isR = F,' or1/F, " in col7 R=Fs" or %4 [R +Fs'lie. R from the
predecessor of current DM.
From the optimal pdfs for all values of p only small values of N yielded meaningful
results, others were infinitesimal. It was also observed that as the p’s increases the
B*(Z VA v') also increases, ranging between 0.0 and 1.1 (discrete) and 0.0 and 26
(continuous) which are unacceptable due to violation of probability law.

3. The values on the tables in the appendix were generated through the modification of

the original results obtained using corresponding equations for each column in other
to take care of missing and extreme values.

4. The results of the spectral analysis of the output on Table 2 are given on Tables 3
and 4.

5. Tables 5 and 6 give overall summary of the results for the discrete and continuous
distributions respectively.

6. The forecasts do/don’t show discrepancies with original data hence the derived
model is acceptable.
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Table 1. Summary of the simulation of N-team interaction DM model

F3 E 3;312 3] ¥ 280(F3)  Modified  (-In F4)I/LS
Cppser NeD osstonss  MOPIFIED
F3 F4 F4 F5 F5
R FI P F3 MODFI;TIED F4 MODFI:"IED Fs MODFI;TIED

0.31  0.347377 0.454273  4.544273 0.2200572  13.559048  -0.0737515 1.8942328 0.5279182
0.14  0.196611 0.249667  2.496666 0.40054 44921042  -0.0222613 2.437227 0.4103024
0.227 0.148281 0.187222  1.872224 0.53412 79.879569  -0.0125188 2.6772183 0.373522
0.221  0.150959  0.190657  1.906566 0.524503 77.028951  -0.0129821 2.6623918 0.3756021
0.088 0.243042 0.310827 3.108274 0.321722  28.981413  -0.0345049 2.246289%4 0.4451786
0.024  0.37297 0.491135 4911346 0.20361 11.607969 -0.0861477 1.8182095 0.5499916
0.562  0.057625 0.072303  0.723028 0.723028 146.37546  -0.0068317 2.9186253 0.3426
0.944 0.005763 0.007222  0.072228 0.072228 1.4607275  -0.6845904 0.5236521 0.5236521
0.73  0.031471 0.039456  0.394562 0.394562  43.590168  -0.022941 2.4243671 0.4124788
0.81 0.021072 0.026414  0.264139 0.265139 19.535435  -0.5118903 0.765414 0.765414
3.63 0.045728 0.057352  0.573522 0.573522  92.099696 -0.0108578 2.7349088 0.3656429
0.564  0.05727  0.071856  0.718561 0.718561 144.57238 0.006917 2.9137866 0.343196
0.972  0.00284  0.035594  0.05339 0.05339 0.7981378  0.7981378 0.3704512 0.3704512
0.376  0.097817 0.122988  1.227882 0.814411 185.71428  0.0053846 3.0107895 0.3321388
0.663 0.041098 0.051538 0.5153777  0.5153777  74.371966  0.0134459 2.6480305 0.3776392
026 0.134707 0.090669  0.906695 0.906695 230.18683  0.0043443 3.0927175 0.3233402
0.987 0.001309 0.00164 0.0163999  0.0163999 0.075308 0.075308 1.884103 0.5307566
0.705 0.034956  0.043828 0.4382839  0.4382839  53.785975  0.0185922 2.5135439 0.3978447
0.234  0.145243 0.183332  1.833321 0.545458 83.30684  0.0120038 2.694308 0.3711528
0.384 0.095711 0.120325  1.203246 0.831085 193.40757  0.0051704 3.0263645 0.3304295
0.847 0.016605 0.020814  0.208138 0.208138 12.13 0.0824402 1.839894 0.5435096
0.497 0.069917 0.087771  0.877706 0.877706  215.70299 0.04636 3.0680318 0.3259419
0.448 0.080796 0.100853  0.008535 0.991537  275.28077  0.0036327 3.1601698 0.3164387
0.321 0.113631 0.143034  1.430336 0.699136 136.86152  0.0073067 2.8923406 0.3457407
0.401 0.091379 0.114847  1.148475 0.87072 212.28293  0.0047107 3.0619457 0.3265897
0.227 0.148281 0.187222  1.872222 0.534125 79.881064  0.0125186 2.6772259 0.373521
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0.222  0.150508  0.190078  1.900776 0.526101  77.499033  0.0129034 2.664877 0.3752518
0.113  0.218037  0.277727  2.777268 0.360066  36.301307  0.0275472 2.3453758 0.4263709
0.619  0.047965 0.060161 0.611614 0.611614  104.74007  0.0095474 2.7865118 0.3588716
0.238  0.143548 0.181163  1.81163 0.551989 85.31372  0.0117214 2.7039675 0.3698269
0.283  0.126223  0.159055  1.590553 0.628712  110.67806  0.0090352 2.8084914 0.356063

NB: 1.The use of I/F\,i=1......,5 was to obtain random deviates needed for generating
next stage of the process because reciprocal is equally unique as the generated
deviate, since values required are fractions.

2. From DM 2 to DM N, incol 6, R = F3_1 or 1/F3_1 if obtained value is > 1.where
Fs' isR = Fy'or I/Fy " in col7 R=Fs"' or 2[R +Fs'Jie. R from the
predecessor of current DM.

2. The values on the tables in the appendix were generated through the modification
of the original results obtained using corresponding equations for each column in
other to take care of missing and extreme values.

3. The columns containing modified values were obtained by the coputations:  In
column 5 F3 =F3 if F3 < 1 otherwise F3 =1/ F3 if F3>1; column 6 F4 =
280F3, N = 15; column 7 F4 = F4 if F4 < 1 otherwise F4 =1 /F4if F4>1;
column 8 F5 = (-In F4)" (-InF4)**% and column 9 F5 = F5 if F5 < 1 otherwise
F5=1/F5ifF5>1.

GRAPH-2B-2

F2
— MODIFIED F3
— MODIFIED F4
MODIFIED F&

T 6 B 1317 21 25 29 533 37 41 45 44 53 &7

Graph 1. Graph of deviates from original and modified results

SPECTRAL MODEL

The values in Modified F5, the overall output were fed into NCSS package and allowed to
run several iterations. The tentative model was assumed and their parameters were estimated.
The test was conducted for their significance. The results are as shown on Table 3 and 4
below. The choice of spectral analysis to derive the model for this research was predicated on
the sinusoidal outputs, as depicted on graphs of original data.

ISSN: 2186-8476, ISSN: 2186-8468 Print Leena and Luna International, Oyama, Japan. Copyright © 2014
www.ajsc.leena-luna.co.jp ) UFT Y ELFAvB—F Y ad, M, B Pagel 30




d[*0o euny-euagy "osfe'mmm

ld 89%8-9812 :NSSI ‘9.¥8-9812 :NSSI

YH CWTNCULEAL—E7A pfAUL 7L £ (D)

‘ueder ‘eweAQ ‘[euoljeulaju| BUNT pUE BUSS]

o3ed | Ig
102 @ ybliAdod

€Trr0T8TC0 L86OLS'0  LOLIT9660°0 LTIELI8EOS'T  €LO6ISYIO- YCS9Er 0 TSSTres o S LE99ST'T
SPOEI6SESO  TTOTYIL'O  TITLOLTLT'O  86LELTYOL'C  €LevPISO- 6L£TTE0 ¥$T2606°0 6v161¢S 6€CI8I'T
6€LET0S 0" YPL8TFO'0  SO889FCT'0  +08800SST'C  SILIY9Y'0-  TEOI89C0-  6SC880L0 818189°C 1¥8S0T1°1
TSTSO6STSI'0-  ¥SELE6E 0 PPSEI06S0'0  TOLITITHP6'0  66CHIVT'0  TEO6ICTE'0- TLSOIE0 196L609 w0e0’'1
16TPSTEYE'0  €60LE8T'0  STISISOE0'0  £6668T887'0  99916£C0 20-d68°8 S809091°0 8168LS9 r0SS6°0
Y0LOSYIVI'O YP01€C’0  89TI6GISIO0  68C090¢HC0  LSLYIVI0O 296€L01°0 20-d66°L LSSTYT'L 6S196L8°0
8TIOLSYLT' O  €9L9LYS'0O  £€95966580°0 ¥I0SYO6SLE'T  LI¥STOT O LSS8TIC0 9LSTSY 0 STIS'L LLYTY08°0
V90v091€'0  69€LYT6'0  O6LYEIOIITO  99STTILE € 20-d19'9- €8L9L99°0 90S0TT'T 689029°8 S6%88TL0
2280429650 6S1890°T  TLYEEIOET O 9PSSEITRI'E  €66LY8S0-  67S6S8€°0 6CITICT G¢8¢CI9°6 €ISv€S9°0
9819¢€6S80°1-  8960€68°0 O6TIPSLLIT'O  TO6S90¥89°C  SLEOGLLS O~ 8SLVYPSI'O-  9¢+8T88°0 LS698°01 1€S08LS0
YOTCSIOVT 0~ 6£T€96S°0  CTO96ITITI0  6€9CISOLL'T  STHOV61'0-  1T6£9%P'0-  81¢€S8S0 [Sy4l 61597050
6vIvCoOr0T0-  LTE0EE'0 9168560900 9CIEheESL6'0  TLITEOTO  6906L6C°0-  T0180TE0 88S0L V1 99GTLTY 0
868CI6ITT O~  86LIVTO  €0¥ECI9NO0  ¥SPPLOLST O 68€90LT°0 C0-dLT L 20-d6t°8 VILSS LT #8G81S€°0
6S10SS9C°0-  69¢v0LS0O  SL8ESLO90'0  LOOT90TLO6'0  8VEO6LLTO  TYT88TT'O-  TEL6ICO LTLTL'TT 109¥9LT°0
[P68P 11651 6€1180°T 1868628+ C0 CLLLTLO'E 9S+601L°0 T9GLSST0 LTLIOE'T ST'1¢ 619010C°0
I siﬁm% sy I (s,q)ouis  (s;p)auiso)y  porad  ySudlapp baug
3321081 (0°T°TI0°0) SA Jo SisA[euy JaLmoy 7 dqe],

FI0C Y240|y (1)€ 19A

$20u219§ panddy » .o Jo (puinof uvisy



7€ 1938¢ed

$T0Z @ ybrAdod

YH CWITNCALEGZ£— G p £ LA (HD)
‘uedep ‘eweAQ ‘[euoljeulaju| BUNT pUe BUSST

d[-0o eun[-euaayosle: mmm

luld 89v8-9812 NSSI ‘9.¢8-9812 :NSSI

CLOIPISES O

59089050~

¥€0656€1°0-

Sel161608C°0-

S6v81TTYC0

8YLEYIITI 'O

CLEro9rLO’0

980€T1901°0

1TTEr89€1°0

S9€08959¥°0

CLCIT619T0-

9$88YPESH 0~

ccecosr8sl

880CYCI0¥0

CTYEE9LSTO

1€82600C°0

Pr€€96891°0

CO1SESE0

8L6£98T0

688£8EC0

S610LTC0

96¥891C°0

CI10es1'0

20-496°L

20-480°6

8VLL8610

Tr96SLE0

€29020L0

S0OS8ST'T

YLOEEY'T

¢6158T’T

26969580

LLT668Y°0

CCLEIIYO

€e911v€L90°0

CELBYSIS00

26869¢6€0°0

190¥7L66€0°0

CT8L900S0°0

66SCLSEE00

S1€85€00°0

2098¢T800°0

LO8LY66£0°0

LOYCIS90°0

898¥7C601°0

916€85CC0

ClI8I€STED

LESTILSIT O

89C6ESIVI0

£€8601¢180°0

165TS950°0

SEI99VLLO’T

VIL6LLY06°0

€LT816679°0

SL6Y8S6£9°0

916801080

98C191LES0

¥6€0€€LS0°0

STOLIBIELO

167916€9°0

61LE66110°]

988LI6OLYL'T

86SOTYEIgE

86L680S0C"S

68500CCSTY

C8T8THITT

9ELSLE6OT T

eSSYIvi06°0

8VLLLSE 0"

L8168CE 0"

¢0-4L9°9-

CL10SSTO

88Y1€STO

c0-dL9°¢-

c0dIeL-

LSOYLOT'0

€0-99¢°1

890SS¥¢€°0-

9650€¥C 0~

€CoreE8Y0

LLLELOSO

YPCI8SE°0

[{cid N

c0-dv6°6-

c01€60°0-

€LEISTIO

98LSTI1°0-

88¢€0C8C0-

(44144 400n

¢S0L90T°0

8760S9C°0

20-408v

c0-99L°L

6£C616C°0

€8186¢1°0

Y901LIY 0~

LLY086V"0-

geTIecoT’o

96¥£799°0

YC8E6VS 0

68LI1Y0V°0

YSYSyee o

P00¥¥S€0

€009L6C°0

6¢61L0C°0

YCLEOITO

1€617€9C°0

€€899L1°0

20-d68°1

w-arey

€rec0ITo

8TELLYE0

9STOVLS 0

6CS881°1

6S0CILT

6e986¢’1

6188¥YL0

16€LCt0

208¥7L6C0

8YCSLY'C

c01sSC

6LS1€9°C

16€LILT

686808°C

LL6906°C

870C10°¢

gcle

€SLOvTE

8LEBLE'E

LTI1CS'e

ILY9L9' €

PSI9¥8°¢

86CCE0Y

88CLECY

98¢V’ Y

18691LY

LOY8ES'T

600€9Y°C

1948¢€C

cleelee

VI89¢€TC

9IyIole

810980°C

619010C

1Ccseo’l

€C8658°1

STrv8L'1

92060L"T

879¢€9'1

€C8Ss1

CE8T8Y' 1

YEVLOY' T

geocee’l

PIOC YOUDW (I)E 1A  $20ud10S payddy % pamvy fo [puinof uvisy



d[*0o euny-euagy "osfe'mmm

ld 89%8-9812 :NSSI ‘9.¥8-9812 :NSSI

YH CWTNCULEAL—E7A pfAUL 7L £ (D)
‘ueder ‘eweAQ ‘[euoljeulaju| BUNT pUE BUSS]

o8ed | €€
102 @ ybliAdod

Kousnbai4 Kousnbai4
g€ 92 8L 60 00 g€ 92 8L 60 00
00 Lt 00
o H [
\\ N\ 0 H
\ /. L. Lo
| AR \ oo Lo
/ C C
| /\\ i g i b
F o Q F Lo =
| m | m.
L 5 L
F 2o F 2o
Ceo Ceo
G Jo sisAjeuy [esoadg G Jo weibopolad
€180€7960°0-  CILITET'0  ¥SPSSL6100  TLTL8OIIE O SI-d91°1 ¥C6CS0C°0-  SL96£01°0 4 €6SIvle
SOICIPSITO-  SPC098CT0  SLIVOLLZO0  86L90LYPP'0  COHO9'E TEC/OYC'0-  TELTOVI0 816¥0°C S61990°¢
69L8IYVCLTO-  SOSLI98°0  LILLO6VSIT'O  89THI6LYS'1 7S18SCT°0 VIL6ECYF'0-  8TEL8LO90 78001°C 96L066'C
ST¥8LS060C GSCLL'T 16696L0SE°0  9I8PPLTIOS  OIS98%78°0  886LLIT'O-  SYIOFS'IL CLISST'C 86€S16'C
862180920 9895¢€°C €C9TC8SYS' 0 PICIceL’'8 82909080 L6SYLIL'O  TLITLY'T 68€CITT 78°C
90¥916LSY' 0 9€T680C  LSOTL8IVY'O 616CS66VI'L  CO-HEI € €I1886L6'0  ¥ILISET LTLTLT'T 109¥9L°C
90CI9P0r'0  C98L9C'T  88TBEC6I'0  TO9CIBILI'E  LTIVLTFO-  €6C1067°0  €LTEVO] 67179€¢C £02689°C
627960¢rc’0  I¥LOC09'0  8990€9LLO0  T69060THC'T  L¥ST]LE 0~ €979CT0  L8YS8O¥'0  9¥8LOV'C S08€19°C

FI0C Yooy (1)€

194

$20u219§ panddy » .o Jo (puinof uvisy



e 123 ¢ed
$T0Z @ ybrAdod

YH CWITNCALEGZ£— G p £ LA (HD)
‘uedep ‘eweAQ ‘[euoljeulaju| BUNT pUe BUSST

d[-0o eun[-euaayosle: mmm

luld 89v8-9812 NSSI ‘9.¢8-9812 :NSSI

PPO9SSTEL'T  9C0CP'8E  8IB06IS9E9  T€S0EH8I0T  S6L08SC0-  [€66L9°Cc  €T86F'cE  C8ECIO6  CISHESO0
L19SC90FF° € 90LEVr'LS  P8LVIO6TT  €¥S9ECh 061  9€6€99°¢- €0l6sy'e  6IvE€9C9  LS698°01 1€S08LS°0
VLY8STSY 69~ 9808S°€9  S8LELILY' YT 9SO8LYSTEC  €vveSS'S-  989€80C0- ¥LO9T9L 4! 6v59205°0
I7S0LEY6S E-  6€01T°6S 61LFP980L8'6 SSEBEEOH'LST  T8SLLYE-  VLOVWL'C-  VOLYV6'IS  88SOL'VI  99STLTY O
CCI609TE8°C-  SO0S P9 8Iv660ESE'6  LO6S6VI6VT  CCIL00'C-  POTCOE'e  LLTTT6Y  PILS8'LT  ¥8SBISE0
10v618616C-  €0CCO8L L8ESEVPS'LT  T9960L°08C  €9¢0ST'T-  CTILB009-  LOTEECO6  LTLTL'TT  TO9Y9LTO
68C60VSY6'c-  LEICr'cL TOC8LSLS'LT  89TSO9CI8C  8LITOCTY €0SSSy'v-  LTTISTO STIE 619010C°0
(©)
L winagoads Sy I (s,q)ou1g (s,p)ourso)  pourag  yi3uajpavpgy  Kouanbad]
snonunuod ()‘ITI0°0) A JO SISA[eUY JILINOY °¢ e,
Jpd 9121081p JO sjord wumoy g ydein
uonoas 101d Bred
awi| yibusjene p yibusjene p
m.,—m, L ,—.wm, . ,¢.,®—, L ,m,.w, L m.om.o o.,mm, L ,m.,ww, L ,m.,h—, L ,w,.w, , ,o.oo.o o.,mm, L m.,wm, L ,m.,h—, L ,w,.w,
K .// ,,, \\ 4// Fvo \\\.\ [ o
,/H .\\\ »
Too & Mo m
[ 5
[0 L
[ reo
m 80 m
- €0
G4 Joioid

G Jo sisAfeuy [esoadg

G Jo weibopolad

rIoc

YD (1)€ 10A  S2oud1d§ panddy 2 pangpp Jo (puinof uvisy

20

€0

poued



d[*0o euny-euagy "osfe'mmm

ld 89%8-9812 :NSSI ‘9.¥8-9812 :NSSI

YH CWTNCULEAL—E7A pfAUL 7L £ (D)
‘ueder ‘eweAQ ‘[euoljeulaju| BUNT pUE BUSS]

o3ed | s¢
102 @ ybliAdod

£0£69192L°T

£€095c626°1

SLESYSLE'S

CLLTILOILE-

YTEIISToT 1~

£876¢8189°0-

7562608701~

¥856¢8606°1-

[P6EEES6SE

9068I1191T°I

Y (4435% 341

SLOPOISS 81

STLEYBS68]-

8I¥LOETITT-

88LYCCERE -

25685192079

898P88LST

Ieveee

99¢68'8¢

€LY

€0869'v¢

ePOSL61

234!

9¥€0L 01

1€€86C1

LOETLTI

w89°tl

S601°81

€86¢C1°CC

88866°1¢C

9¢88¢°81

8TE8LST

SY90€91

87809°CC

698CCIe9’S

VOLL8LEO L

8YEVELSTT'6

8L89T8CYY'L

69¢0160CL'C

9LLTO6168°0

S6LSTYEYET

8996¥1£98°C

880CCSY61C

€€99L0S61°C

98I TVOI IV €

YECOT0LIL Y

866987

LEIY6E9EE’E

CS86V8CTLLT

£76806L88°C

€16v897C9'c

€0659L11°06

0996 el T

9¢€I81S9°0CT

10€Cse8T el

16S170SES e

84422150 1!

CLTI8YOVLE

Ly6€018°SY

IeCeCITee

croceielse

868S99LE VS

SLEITTLY'SL

61T0616L°TL

61¥1eT8ees

€9L6SS9E i

LLTYS90C 9Y

198S6vST 8¢

LELIT'T

961L9T 1~

€8ECCI I

8S09LY ¢~

12352725

6L968v°0-

€0-4C0°6

€8796°1

€€85L0°C

61,2060

8T018C'I-

600291 ¢~

L9T66°1-

¥1629¢€°0

9109¢6°1

80VSEY'C

71999¢°1

LO0Y9T'E

SLO6L9E

9091SL'T

89¥S0°C

19¢0vE™¢C-

YELO0E T~

S685€T T

So166Y'I-

908¢019°0

S0L996°1

100¥7LEC

CLTYST O

€6L99¢°C

¢60€9°C

orICLY’T-

88CCOLY0

IT120€C

6£159°6C

9I¥SeLe

evess oy

1cceor

9¢61c 1

LT960LY

8ceeCl

96L90°C1

OT6vS 11

80CSS'TI

9¢CIS6'LT

CEVI8YT

I8¢19°¢T

CS8CCLT

VLT6S V1

92861°CI

cesTI6l

€SLOVTE

8LEBLE'E

LTIICS'E

ILV9L9'¢C

YSI918°¢

8SCCE0Y

88CLETY

98O’y

18691ILY

6viele’s

818189°¢

196260°9

8V68LS9

LS8TYT'L

SCIY'L

689079°8

12Cse6'1

€78658'1

STHY8L'T

97060L°1

879LE9'l

€C8SS1

e8T8Y’1

YevLOy' 1

ceocee’l

L€996T'1

6¢CI8II

178S0T°1

rr0€0’1

rr0SS6°0

65%96L8°0

LLYCY08°0

S6¥88CL0

FI0C Y240|y (1)€ 19A

$20u219§ panddy » .o Jo (puinof uvisy



9¢ |23¢ed
$T0Z @ ybrAdod

YH CWITNCALEGZ£— G p £ LA (HD)
‘uedep ‘eweAQ ‘[euoljeulaju| BUNT pUe BUSST

d[-0o eun[-euaayosle: mmm

luld 89v8-9812 NSSI ‘9.¢8-9812 :NSSI

6ICcrINELT T

pPSELOTSO8E

6680T0TLI9-

V8YLYOLL T~

8EYBCOS6Y 1~

C16€66SYYC-

08660059

LP90SSISE]

8¥0L0CT60°1

68£805908°1

CECLEN96 ET-

609¢60vE T~

6CCe8C076°0-

TTTLSYCIE T-

£086686¢ ¢~

SI91085S6°€

6S8LY'CS

LT8S8 91

1L991°6¢

12656'9C

S1S09°¢¢

12010°9¢C

¥656L°CC

Iv679°L1

GS968°S1

LYE0S LT

€0S80°LI

LY8S €l

Yeor el

TecsL 6l

SSr96°LT

6LE8Y'I¢

€¥990CCOT1

S6CC09911°'6

CLOSSLTYT9

YOESTELSE Y

VLLTTT8IL' Y

€C0S6S0LY'S

9L96TT88S Y

66LLE65€6'C

6688789¢S™C

STELT068SC

LT6LS61S8'E

80¢¥6C86CC

8GES99¢6S°1

960LTe8C9°E

TLETSLLEDO

ITLTEOSLT 9

6C90€SEILT

LOEOSYT'IST

STI80¥88°66

98V0CLIL 69

6£8¥S16C9L

LE0TS6TS L8

80191 1v°EL

8L¥00SL6'9T

8€C9C68S 01

VOLLTYTY LS

€89C¢CIe9'19

CELOLTLL9E

CLSY9861°ST

68C€TeS0'8S

¥6L£0¥09°96

S€Cs001°001

€1-468°1- L606¥8Y
€8C0VL ¢~ OvST8Y'C
ge90s°¢- 9291101~
80SOI8[-  8S98¥I'C-
¢0-98¢'1 ¥9€681°¢-
1€€T8ST €659¢€T T
YS6Lv0'c  99T8SOL0
S699¢T'1 L9TYI1'C
I€160€T°0-  €99¢CET
S10926'1- STL986T
1€€C8C-  80T6SLTO-
eV6I0V I~  8C6EIL'T-
60609CL°0-  8L8Y69'I-
8LELTIEO €SYILC-
e8Il CEEOLL'T-
7€0L6T°€ 987981

80900°8¢

S8YIL'6Y

68€68CE

Y1€6'CC

£€8€60°SC

€206L'8¢

LSOVIVC

({15989

€905e°¢l

88881

6L1LT°0C

8¢S60°CI

¥C0LBE™8

88760°61

COSLL'TE

9LETOEE

816%0°C

¥8001°C

CLISSTC

68¢€CITT

LTLTLTC

6¥79¢e’C

9¥8€01'C

8VCSLY'C

01IseT

6LSTE9T

T6ELTLT

686808°C

LL6906'C

8¥0CI0°E

gere

€6SIvIe

$61990°¢

96L066'C

86£ST6C

¥8°C

T109v9LC

€07689°C

S08ET9C

LOY8€ST

600€91°'C

19L8¢€C

creeIee

189€CC

OIvIoNe

810980°C

619010°C

FI0C Y240|y (1)€ 19A

$20u219§ panddy » .o Jo (puinof uvisy



dloo euny-euss] -osfe mmm YH CWITNCALERL— G2 AL LA () osed | Lg
uld 89¥8-9812 :NSSI ‘9.t8-9812 :NSSI ‘ueder ‘eweAQ ‘leuoleulsiu| BUNT pue BUSST 102 @ ybliAdod

Jpd snonunuod jo syofd 1erunoy ‘¢ ydein

uondAg 10[d BIeq
swi] yibusjene p
6'1€ L've v'ol 9'8 60 0'ge €92 g1 8’8 00
T T T B T T B e I
\/\(A/.\/o l\/.\ L
,, Lo \.;J.w F o
| a A
| r b r
i H i g
Foge o 1 Fwo Q
B B c
L L 3
mo.m —_— mN.o
C oy L 2o
djolod Y Jo sisheuy [ejoads
yibusjene p Aousnbaiq Aousnbaiq
0'ge €92 g1 8’8 00 g€ 92 gl 60 00 g€ 92 gl 60 00
T T e T e B RS I 0
:@ i TN i i
0y pre PO | r
BT i g
4 r o i & r
k Fro 2 - [
20 [ 20 m
L zo L 2o L
Y Jo weibopolad Y Jo sisAfeuy [esj0ads Y Jo weibopolad

PIOC YOUDW (I)E 1A  $20ud10S poyddy % pamvy fo [puinof uvisy

poued




gc |23¢ed
$T0Z @ ybrAdod

YH CWITNCALEGZ£— G p £ LA (HD)
‘uedep ‘eweAQ ‘[euoljeulaju| BUNT pUe BUSST

d[-0o eun[-euaayosle: mmm

luld 89v8-9812 NSSI ‘9.¢8-9812 :NSSI

S8I0°0-  6696L810°0  L869LS'0  YOHS6'T  L£99STT  $O-HS6'T 90°HS6'T 1400 €990
€9L10°0-  81699L10°0 1TOIYIL'O  SO-H69'E  6€TI8I'T  SO-H69'E SO-HSI'T TBL6D'0  9LEQ
7S910°0-  9€I¥S910°0  vPL8THO'0  SO-HLLT — 1¥8SOI'1 0 SOHLLT  ¥8T00°0  TL6O
PS10°0-  €SEIPSIO0  PSEEE6E0  SO-HSIT  THPOLO'l  LO-HSTT SO-HSIT  LTLSOO  ¥9S°0
8CPI0'0-  ILSSTYIO0  €60LE8I0  90-HS6'T  THHOSS6'0  90-H9ST 90-HS6'T €LSHO0  €9°€
SIEIO0-  68LSIEI00  PPOIETO  90-H8Y'L  6S¥96L8°0 90-H8Y'L 80-HII'S LOITO0 180
20T10°0-  LOOSOTIO0  €9L9LYS'0  90-HTI'S  LLYTYO8'0  90-HCI'S LOHSOT LYIED0  €L0
60100~ 92TO6010°0  69€LYT60  LOHOY'9  S6V88TLO  LO-HOY'9  LOHLOE  9LSO00 60
LL600'0-  PPLL6000  6SI890°'T  LO-HSOT  €1SYESI0 0 LOHSOT  €9LS0°0  T9S°0
$9800°0- 9998000  8960€68°0  80-HII'S  1€S08LS'0  OI-HSTT 8O-HII'S L6TLEO 200
TSLO0'0-  881SLO00  6£TE9650  60-HOST  6VS9TOS0  60-HOS'T [1-HO0'S +OEYTO 8800
6£900°0-  8606£900°0  LTEOELE'0  60-HOS'L  99STLTY'O  60-HOS'L OI-HO0T 960S1°0  1TT0
97S00°0-  91€9TS00°0  86LIFT0  60-H00'S  ¥8S8ISE'0  60-H00'S OI-HO0'E 8T8YI'0  LTTO
PIP00'0-  YESEIP00'0  69EFOLSO  O1-HST9  109Y9LTO  O1-AST9  01-H00C 199610  ¥1°0
10€00°0-  TSLOOLOO'0 611801  11-H00'S 61901020 0 I1-900°S  8ELVED €0
Arewoy -%wwom X Xd A 3| S| o4 asg =X

uonNqLISI( JIIISI(] I0J SINSIY Jo Arewruns * e,

FI0C Y240|y (1)€ 19A

$20u219§ panddy » .o Jo (puinof uvisy



d[*0o euny-euagy "osfe'mmm YH CWITNCANFERF— R A ALA () oSed | 6¢
uld 89¥8-9812 :NSSI ‘9.t8-9812 :NSSI ‘ueder ‘eweAQ ‘leuoleulsiu| BUNT pue BUSST 102 @ ybliAdod

€G8I0°0  £€6696L£0°0  S9ICESE0  COHSYS  LOV8EST 8L£0°0 §950°0

YLTT00-  TITP89¢0'0  8L6€98C0  CO-HIV'I  600£9¥'C 0 100 CC9CI'0  €8C0

[L2€0°0-  8TPILSEO'0 S88EBETO  €0-HOOC 19L8¢€C <1000 €000  SSevl'0 8€TO

61010°0-  9¥98SYE00  S6I0LCCO0  CO-HYYP'C  CICCIET ¥¥¢0°0 ICI0°0  L6L¥0'0 6190

I7L6€0°0  S98SPEE0'0  96¥89IC0  COHCEL  ¥I89ETT eL00 I810°0  ¥08ICTO0 €I1°0

69%910°0  €80ccCe0’0  CII0€ST'0O  CO-H88V  OIVI9IT 8870°0 ICI0°'0  TSOST'0 <¢Cco

1620°0-  10€0CI€00  C0-H96°L  €0-HOT'9  810980°C 1900°0 €000  8¢8¥1'0 LTTO

656C0°0-  8ISLO0LO'0  CO-H806  ¥O-H88Y  619010°C 0 Y0-d88'v 8¢160°0 100

S69C0°0- LELY68CO'0  8VLL86I'0  €0-HOOC  TTCSE6'T  vOHICT 000  €9¢IT’0  TI2e0

¢6¥C0'0-  SC6I8LTO0  CTH96SLED  €OHO6'C  €T86S8'1 92000 62000 80800  8¥°0

6L810°0- €L1699C0°0 ST9COL'0 €OHO6'L  STHPBL'T 6L00°0 000 T6690°0 L6V0

9€020°0-  6£9SSC0'0  SOS8ST'T  €0-HOT'S  9T060L'T ¢s00'0  ¥0-dH88F 199100 L¥80

8LECO0-  609¢krc0’0  PLOEEY'T  PO-HSSO  8TOEE9'T  +vO-HSSO SO-HYPCTS TLS60°0 ¥8E0

[€20°0-  LTBOEECO'0  TOIS8C'T  v0-HOI'C  €C8SC'I 0 Y0-HOT'C veSvI'0  ¥E€C0

L8ICO°0-  SYOBICC00  C6969S8°0 +O-HSI'E  Ce8CBP'1  90-H8E'L ¥0-HSI'E 96¥€00 SOLO

¥80C0°0-  +¥9¢S0IC00  LLI668Y'O0 +v0-HOI'C  vevlOP'T  ¥0O-H8Y'T ¥0O-HOI'C T€1000 L86'0

8Y610°0- I8¥C66I0°0 SSLESIV'O0  POHEY'y  SE0CEC'lT  vOHEY'Y CSOHYPCS IL¥el'0  9T0

PIOC YOUDW (I)E 1A  $20ud10S poyddy % pamvy fo [puinof uvisy



ob 198¢ed YH CWITNCALEGL— G2 AU A LA () d[-0o eun[-euaayosle: mmm
+102 ® ybluAdod ‘uedep ‘eweAQ ‘[euoljeulaju| BUNT pUe BUSST Juld 89%8-9812 :NSSI ‘9.v8-9812C :NSSI

0 00+400°0 0
welo 10-9ve’l wero
¥¥789°C 00+d89°C ¥¥89°C
1€S0°8 00+d€0°8 108
L89¢E°S 00+dLE'S L89¢°S evLT 0
¥L69°0 10-9L6'9 11L9°0 L69°0
90’1 00+dS0°1 0 9v0'1
¥L69°0 10-4L6°9 €5€0°0 ¥L69°0
¢90L°0 10-990°L 790L°0 evLT 0

8091L0°C 6¥C669¥0°0  CILITET'0 O00+HCI'CT  €6SIvIE 9811°C L€SO0

CEC99C’T  LO9¥98CH0'0  SPT098CT'0  00+HIV'T  S61990°¢ YCIv'l LY1T0

€9ELLTO  P8IELYYO'0  S0SL998'0  T0-HCTE  96L066C SOLTO 1ceeo

T60TLT'0  TO609¢v0'0  SSSLL'T 10-HS1'C  86¢S16'C 0 LY1ITO0

6ICITO0 TICTI8YCYO'0  989S€C  COHLES ¥8°C 9L00°0 LESO0

L¥8601°0 LEeSEIV0'0  9¢C680°C  TO-HIS'T  TO9Y9L'T CISTO Iv10°0

YLTEIY'0  9SSTCO¥0'0  CT98L9T'T  10-dPSY  €0C689°C 1339 40) §950°0

¢0Ce9T0  PLL606E00  T¥L0TO90  T0-HCO'E  SO8EI9T €20€°0 L¥80°0

PIOC YOUDW (I)E 1A  $20ud10S payddy % pamvy fo [puinof uvisy



d[*0o euny-euagy "osfe'mmm YH CWITNCANFERF— R A ALA () oSed | 1H
uld 89¥8-9812 :NSSI ‘9.t8-9812 :NSSI ‘ueder ‘eweAQ ‘leuoleulsiu| BUNT pue BUSST 102 @ ybliAdod

LE6BY 0" ¥8'C
€1010°0- LOYBESC
LISLO- 879¢E9’l
1S6891°0 6¢CI8I'L
96C£69°0 eIsres9o
¥00SC0- 61901020
A S =X

991081 (,T =6) PPOIAl JOLINO PIALI( Aq SISLIAIO] °S IR

69 UIS 8C90908°0+ 69 SOO LOSYLIL 0+ OS UIS BYLLLSE0 - S SOO €LETSTI'0 + OF UIS LLLELOB 0+ BY SO0 STIECOT0 + OEUIS £Cevy IS0
- €509 6LETTE'0 + OTUIS £66L¥8S0 - HTSOI 67S6S8E°0 + OUIS 9SHOE0TL 0 - § SO0 TYSLSST 0 =Qu UIs #q 0 + gus0d "o P + % =4

KQ UQAIS ST Z 9[qE, UO SI[NSAI WOIJ PIALIIP [POW JALINO YL,

8SEY0

LTL'8

60ST°9¢

6LEY LT

COLTT

10-H9¢v

00+dCL'8

10+d79°C

10+ayL’1

00+d81°C

8SEV'0

LTL'8

60S1°9¢

6Lcy LT

CoLT'T

FI0C Y240|y (1)€ 19A

$20u219§ panddy » .o Jo (puinof uvisy



W 1e3ed
$T0Z @ ybrAdod

YH CWITNCALEGZ£— G p £ LA (HD)
‘uedep ‘eweAQ ‘[euoljeulaju| BUNT pUe BUSST

d[-0o eun[-euaayosle: mmm

luld 89v8-9812 NSSI ‘9.¢8-9812 :NSSI

$810°0~  6696L810°0  L869LS'0  YO-HS6'T  LE99STT  vOHS6'T  90-HS6'T  1I¥00 €990
€9L10°0-  81699L10°0  ITOIYIL'O  SOH69'C  6€TI8I'T  SO-H69'E  SOASI'T  TSL60'0  9LED
TS910°0-  9€I¥S910'0  ¥rL8TKO'O  SOALLT  1+8S01°1 0 SO-HLL'T  ¥8T00°0  TL6O
PSI0'0-  €SEIPSIO0  PSEEE6E0  SO-HSI'T  THPOSO'T  LOHST'T  SO-HSI'T  LTLSO'0 #9570
8TP10°0-  1LSSTKIO'0  €60LE8I'0  90-HS6'T  THPOSS6'0  90-HIS'T — 90-HS6'T  €LSHO0  €9°€
SIEI00-  68LSIEIO0  PHOIETO  90-H8Y'L  6SY96L8°0  90-H89'L  80-HTI'S  LOITOO 180
T0T10°0-  LOOEOTIO0  €9L9LPS'O  90-HTI'S  LLVCYOS'0  90-HCI'S  LOHSOT  LPIEOD0  €L0
6010°0-  9TTO6010°0  69€LYC6'0  LOHOY'O  S6¥88TL'O  LO-HOV'9  LOHLOE  9LSO00  v¥6'0
LL6000-  ¥PPLL600'0  6SI890°T  LOHSOT  €ISHESI0 0 LOHSOT  €9LS0°0  TISO
$9800°0-  T99¥9800°0  8960€68°0  8O-ATI'S  I€S08LS'0  OI-HSTT  8OHTI'S  L6TLEO 200
TSLO00-  88ISLO0'0  6£TE6S0  60°HOST  6¥S9TOS'0  60-HOS'T  11-H00'S  POEPTO 8800
6£900°0- 86069000  LTEOLE'O  60°HOS'L  99STLTY'O  60-HOS'L  OI-H00T  960S1°0  1TTO
9TS00°0-  91€92S00°0  86LIYTO  60°H00'S  ¥8S8ISE'0  60-HO0'S ~ OI-HO0'C  8T8PI'0  LTTO
PI¥00'0-  PESEIYO0'0  69EPOLSO  OI-HST9  109¥9LT'0  O1-AST'9  0I-HO0'T 199610  #1°0
10€00°0-  TSLOOSOO'0  6€I180'T  T1-HOO'S ~ 619010T°0 0 11-300°S  8€LYE0  1€°0
pvUY -%wm\w ax (X)d A g Sd oq ag I4=X A

uonNqLISI(] SNONUIUO)) J0J S}[NSIYY Jo ATewruns ‘9 qe],

FI0C Y240|y (1)€ 19A

$20u219§ panddy » .o Jo (puinof uvisy



d[*0o euny-euagy "osfe'mmm YH CWITNCANFERF— R A ALA () oSed | e
uld 89¥8-9812 :NSSI ‘9.t8-9812 :NSSI ‘ueder ‘eweAQ ‘leuoleulsiu| BUNT pue BUSST 102 @ ybliAdod

€C8I0°0  €6696LE£0°0  SOISESE0  COHSY'S  LOVBESC 8L£0°0 $950°0

YLTC00-  TIC¥89¢0'0  8L6€98C'0  COHIV'I 600€91°'C 0 I¥10°0 coTIo  €8¢0

[L2€0°0-  8TPILSEO'0  688E8ETO0  €0-HOO'€ 19L8€°C <1000 €000 Seevl’0  8€TO

610100~  9¥98SPE0'0  S6I0LCCTO  C0-HWY'C [4Y448%4 ¥¥¢0°0 IC10°0 L6L¥0'0 61970

IPL6€0°0  S98SPEELO'0  96¥89IC0  CO-HCE'L  ¥I89ETC eL00 I810°0 ¥081C°0  €IT°0

69v910°0  €80€ece0'0  CTITOEST'0  CO-H88¥  9IvIONT 8870°0 IC10°0 IS0S1°0  CCT0

1620°0- 10€0CIE00  C0-H96'L €0-H401°9 810980°C 1900°0 €000 8ABYI'0  LTTO

656¢0°0-  8ISL00€0'0  CO-HBO'6 Y0-H88'v  619010°C 0 Y0-H88'v  8¢I60°0  10¥°0

69200~  LELV68CO0  8VLL86T'0  €0-HO0'C 1TCse6’'1 YO-HIET 000 €9¢I1'o0 120

¢6¥C0°0-  SS6I8LCO0  Tv96SLE'0  £0-H06'C €78658'1 92000 62000 80800  8¥¥'0

6L810°0-  €L1699C0°0  SC90CT0L'0  £0-H06'L STrv8L'1 6L00°0 000 66900  L6V'0

9€020°0~ 6£95520°0 SOS8ST'I €0-40T°S 97060L°1 ¢s00°0 Y0-H88v 199100 L¥8°0

8LECO0-  609ervc00  ¥LOLEY'] Y0-HSS9 879LE9'l YO-HSS9  SOHPCS  ILS60°0  +8€°0

1€20°0- LT80cec00  TOIS8T'T ¥0-HO1'C €C8SCl 0 Y0-HOI'C  ¥CS¥1'0 v€C0

L8IT0°0-  S¥O8ICCO'0  C6969S80  vO-HSI'C e8T8Y’1 90-d8¢’L  ¥OHSI'E  96¥€0'0  SOLO

¥80C0°0-  ¥9CC0ICO'0  LLI668Y'0  ¥O-HOL'C  vEVLOV'I YO-H8V'1  v0-HOT'C  T€100'0 L86°0

876100~  I8¥C6610°0  SSLEIIV'O  VOHEV'Y Seocee’l YO-dey'y  SOHPCS  ILvEl'0  9CT0

PIOC YOUDW (I)E 1A  $20ud10S poyddy % pamvy fo [puinof uvisy



pp |98 ¢ed YH CWITNCALEGL— G2 AU A LA () d[-0o eun[-euaayosle: mmm
+102 ® ybluAdod ‘uedep ‘eweAQ ‘[euoljeulaju| BUNT pUe BUSST Juld 89%8-9812 :NSSI ‘9.v8-9812C :NSSI

0 00+400°0 0

wel’o 10-9ve’l wero

¥¥89°C 00+d89°C ¥¥89°C

1€S0°8 00+d€0°8 1€€0°8

L89¢°S 00+dLE'S L89¢°S evLT 0
L0690 10-HL6'9 11L9°0 L69°0
9v0°1 00+dS0°1 0 9v0'1
¥L69°0 10-HL6°9 €5€0°0 ¥L69°0
¢90L°0 10-H90°L 290L°0 evLT 0

809TL0'C  6¥C66970°0  CTILICET'0  00+HCI'CT  €6SIvIE 9811°C LESO0

CeC99ET  LO¥98SHO'0  SPC098C'0  O0+HIY'I $61990°¢ YeIv'l LY1T0

€9¢LLT0  P89ELYPO'0  SOSL998°0  T10°HICE 96L066'C SOLTO 1ceeo

T160TLT°0  T0609¢¥0°0 COSLL'T 10-HST1C 86£S16°C 0 LYITO0

6ICIT0O0  ITI8¥CY00 989¢¢C ¢0-dLE'S ¥8°C 9L00°0 LESO0

LY8601°0  LeeSEIY0'0  9€C680°C 10-dIS°T T109v9LC CIST0 I710°0

YLCETY'0  9SSTCOY0'0  T98LIT'T 10-9vs'v €07689°C 1339 40) €950°0

0Ce9C’0  ¥LLE06EOD0  T¥L0T090  T0-HCO'C S08ET9C €20€°0 Lv80°0

PIOC YOUDW (I)E 1A  $20ud10S payddy % pamvy fo [puinof uvisy



d[*0o euny-euagy "osfe'mmm YH CWITNCANFERF— R A ALA () oSed | sp
uld 89¥8-9812 :NSSI ‘9.t8-9812 :NSSI ‘ueder ‘eweAQ ‘leuoleulsiu| BUNT pue BUSST 102 @ ybliAdod

681 UIs 681000000000000°0 - B8 SO L606¥8 ¥+ QLT WIS €8COVL'E - QLI SO3 9pST8Y T+ O91 UIS $S6L70°C + 091 SO0 99C8COL 0+ 6ST UIS

C699SC 1 - OS1 SO0 LOTYII'T + O UIS [E160€1°0 - OFI SO0 £€99CCE™C + OETWIS CT09C6'] - 0EISO2 STL986°] + OCIUIS $€0L6T € +OTIS00 98C98ST +
OITUIS LELZOT'T +OT1 800 LOOYICTE + 001 UIS 96¥L9C° 1 -001 SO SLO6LI €+ 06 UIS €BESTI Y - 06 SO0 9091 SL [+ 68 UIS ¢€8CL0"C+ B8 SO9 908¢019°0+
6L WIS 61L206°0 + OL 02 SOL996 [+ 09 UIS BTOIBC [ - 69 SO3 [OOYLE T+ OS UIS 600C91°€ - BS SO2 TLTYST'O + O UIS 8OVSEY ¢+ O SOO 88TCOHLY 0 +

OEUTS $1999G'T + OES0 TTTZOE'T + OTUIS S6L08ST'0 - BTSOO T€6SLI"E + OUIS 9€6£99°C - O SOI €0T6SH € = U UIs “q =5 + gusod v F=17¢ + W =4

8SEY0 10-99¢'v 8SEV'0
LIL'8 00+dCL'8 LTL'8
60ST1°9¢ 10+d79°C 60S1°9¢
6ECr LT 10+ayL’1 6ECY LT
COLT'C 00+d81°C COLT'T

PIOC YOUDW (I)E 1A  $20ud10S poyddy % pamvy fo [puinof uvisy



Asian Journal of Natural & Applied Sciences Vol 3(1) March 2014

Table 7. Forecasts by Derived Fourier Model (0= 12°) Continuous

Y=F5 Y

0.5780531 4.884947

0.6534513 1.792964

0.7288495 -1.84832

0.8042477 -2.17779

1.105841 0.721642

1.181239 -2.62141

1.256637 -0.67554

1.332035 1.931633

1.784425 -3.16574

1.859823 2.259511

1.935221 3.321446

2.010619 -0.23703

2.463009 2.635369

2.538407 -0.04397

2.613805 -2.30203

2.689203 -1.74171

3.066195 -3.1873

3.141593 -3.48158

SUMMARY OF ALGORITHM
a. Re (0,1)
b. X=-0'inR

c. B (Z Vi v') discrete optimal mixed strategy
d B (Z Vi v') continuous optimal mixed strategy

e Foz [In Rj/ﬂ

(44

f. Y values of spectral model (output from optimal mixed strategies)
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g. Y values of spectral model of original data (R)

h. Y-Y prediction errors (plot graph)

i.  YB Trade-offs of relative frequency of Y versus optimal mixed strategy
i.  YBp=Bp-p(Y)discrete
ii. YBc¢ = B¢ - p(Y) continuous
Y’ = values of derived model

Then test for significance of differences using t-test statistics.

1. Prepare table (R, X,Bp,B¢,Fs,Y,YB)

2. Plot graph of values

3. Conduct spectral analysis of

a. Fvs. B'(Z,v1V)
b. Fvs. Fs

c. B*(Z,Vlv') vs. Fs
d. Yvs. B'(Z,v1V)

e. Compute trade-offs then interpret results

DISCUSSION

The values in the result were obtained through the computation of equations involving F,™
i=1,2,3,4,5), having started with an initially generated random number R from the
interval (0,1). To compute the next values of F,' , the R before this stage are to be used in
the equation, so that

R = F] is plugged into equation for computing ;. The output was tabulated as shown in
table 1.

From the analysis of the model of N-Team DM with bounded rationality constraints, it was
found that the imposed constraints on the last subordinate DM were colossal. It was found to
be N, where N is the number of DMS. These constraints were inhibitors to performance in
the process. This was the expectation of this simulation.

The results here indicated that there was no consistent decline in the level of performance of
subordinate DM as depicted on plotted graph (see Graph 1). The results also indicated
fluctuation, which appeared as sinusoidal waves shown in figures 2-5. All the figures are
typical of the general profile observed.

The pay-off , p(Y) — B" ,yields 55.6 % insignificant difference, while the absolute value of
the pay — off | p(Y)- B’ | , yields 79.6 % concordance for the discrete distribution. The
pay-off , p(Y) — B” ,yields 63.0 % insignificant difference, while the absolute value of the
pay — off, | p(Y)- B | , yields 81.5 % concordance for the continuous distribution.

It can then be concluded that the choice of optimal strategies was appropriate and the derived
models have good fit.

Copyright © 2014 Leena and Luna International, Oyama, Japan. ISSN: 2186-8476, ISSN: 2186-8468 Print
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CONCLUSION

The values obtained, using the Weibull distribution, indicated the associated reliability or
level of performance of the subordinate/subsystem. The extreme value F,'> 1, was

reciprocated to obtain random deviates for the next stages of the process of command and
control, either as SITREP, command input or feedback. There was no consistent decline in
the level of performance (reliability, workload, and forecast) of the least/last DM as the result
indicated fluctuations, which may be due to choice of initiating parameters. Spectral analysis
was use to obtain the model for sinusoidal outputs. The trade-off given by YB indicated that
the choice of optimal strategies was appropriate, which confirms the goodness of fit of the
model obtained.

This model could become suitable for forecasting performance of the system (C°I). It could
be automated and thus upgraded to C'I system (computerized command control
communication and intelligence). The model could be adopted to predict required input
needed for specified outcome/performance/reliability.
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