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ABSTRACT

The extensive form of decision analysis is used to generate tables
which permit a decision maker to determine an optimal course of action
af ter making a simple calculatlon. Presentation of the partial solution
permits substantial reduction in the volume of matcrial which must be
tabulated, Judicious choice of state relationships at each stage
further decreases the volume, thus providing an example of how large
scale decision problems can be made more tractable. The game, which
constrains work capacity and permits interaction between years, is
solved using expected increase in future assets as the decision
variable,
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CHAPTER 1

INTRODUCTION

The process of decision making in a risky environment has received

considerable emphasis in the past several years, This has been espe-

cially true in the Department of Defense since the early 1960's, where

the program, planning, and budgeting system was first instituted. The
program, planning,-and budgeting system required explicit consideéat%on
of uncertainty [1] thug stimulating the study of decision processes
when sequences of events and outcomes are not known. Experimental sta-
tistical hypothesis testing techniques have been in existe&ce for a
long time; however, with decisions involving very large expenditures ,
of resources having to be made more often than not before any subétan-
tial experimental evidence became available, classical techniques were
not adequate for the scituation. This led many reseerchers to turn to
Bayesian techniques which have the advantage of explicitly accounting
for information and its associated uncertainty before the expérimental
evidence becomes available. Bayesian analysis of sequential decision
problems became the vogue during the 1960's, with the oil industry
sponsoring much of the research [2, 3, 4]. |

During the last half of the 1960's, public dissatisfaction with
the results of the government's past decision making became more evi-

dent than ever before. Considerable attention was focused on the |

Department of Defense which spends a large portion of the annual budget

e
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and where thére was substantial evidence of program outcomes falling

[}
short of advertised object;vea. A Congressional. inquiry determined

that uncertainty was a prime ‘cause of the poor résylts being obtalned

[5]! 1In July 1969, Assistant Secretary of Defense Packard directed the

nilitary services,to improve their procurement practices, taking

" special notice of the uncertainties involved in. their program. The
|

explicit consideration of risk was veemphasized in his May 1970 direc~

. tive on the same subjdct. |

' ' The Department of the Army responded Yith a formal program to
refine the materiel acquisi;io; process, PROMAP 70, One task under
PROMAP 70 was to set up a procedure for e&plicitlf expressing program
risk and tgking it into accgunt at keyldecision points in the life

; : ' cyclelof major Army materiel items. As a result of this task, risk

3 : ‘ analysis methodology evélved which expresses thé fisk agssoclated with
3 . i performance, time to develoﬁ gnd field, and cost to develop and field

materiel items:in the form of probability distributions of outcomes.

i Methods of using these distributions in large scale sequential

decigion probléms have not been entirely satisfac;ory thus far. The
i. : * three main reagsons for this shortcoming are as foilows: (1) the prob-
e " . | ‘ :

1’ ; ~ lems are large and require unwieldy amounts of data to be available at

i each decision point, (2) a single index of the value of outcomes, i.e., :

a single utility indgx, is not easily generated for multiattribute
! problems, and (3) the decisiéﬁ system is unwieldy. Little can be done
; to substantially change the system in a short time period, and multi: R
' | attribute utilit& functiona, are bging examined by combetent,researchers

(6]. There is hope for some improvement in data handling and presenta-

i tion which is the subject of this paper.
b | ' ]




The objective of this research was to find a way to present the
data of a large scale sequential decision problem to a decision maker
in a manner that will permit him to choose an optimal course of action

while constraining the volume of the data to some ''reasonable' size.

The bidding-work-loading game was chosen as a vehicle for trying the

. tachnique because it is well defined, large in scale, and involves
interactions between years. Solution of the game alsv provides a basis
for grading the participants of classroom exercises in which the game
is played, a tool which should be of some use to the instructor and,

i therefore, a secondary benefit of the research.

Chapter II of this paper presents a brief description of the
bidding-work-loading game and Chapter III presents the formulation of
4 decision theoretic solution. A discussion of the solution and some

examples showing the use of the tables 1is presented in Chapter IV, and

some conclusions and recommendations for additional work are presented

in Chapter V. The tables which are used in the decision calculation

T AR e s - s T e TR o

;, - are contained in Appendix A.
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CHAPTER II

THE BIDDING-WORK-LOADING GAME

The game which is solved in this paper is a heuristic development
by Torgersen, Wyskida, and Yarbrough [7]. It was designed primarily as
a training aid for use in classes and seminars dealing with competitive
bidding and game theory. While there are many analytic bidding models
in the open literature [8], the large majority of these are concerned
with the choice of a bid price. 1In contrast, the game being analyzed
here addresses the question of whether to bid at all. The probability
of winning a bid 1s constant for all bid opportunitiés and the bid
price is determined by the probability distribution of job duration and
value shown in Figure 1. This is the result of the emphasis the game's
authors [7] placed on optimum work loading and scheduling within a
finite work capacity. 1In reference [7] it is stated that the relation-
ship between bid price and probability of winning could easily be added
to the game. The solution methodology described in the next chapter
would remain applicable, although the presentation of results will
become more unwieldy.

The game hypothesizes that the decision of whether to bid or not
is dependent upon the number of bid opportunities that might be
expected in the future, the trade-cff between long range resource
commitment and short term lucrative gain, and the decision criteria

used. Each competitor is forced to consider the issue of availability
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of resources for performing the job by limiting the number of jobs that
he can process simultaneously. The probability distribution of the
number of bid opportunities per ycar (Figure 2) combined with the proba;
bility distribution of job duration and value and the probability of
winning a bid are assumed to embody all significant factors in the
game. The game objective is to increase the initial assets of the com=-
pany (represented by a team of players) as much as possible over a
fixed period of time. The teams operate independently, and the team
with the largest final value of assets wins.

Each team starts the game with assets of $350 K. Dividends in the
amount of 10 percent of the beginning-of-the-year agsets must be paid
to the stockholders. Thus, a team must have a net profit of $35 K
after taxes to break even at the end of the first year. The only
source of income for the compény is from successfully bid jobs. If a
Job is finished in the year that it is bid, income i{s received at the
end of the job. If a job extends into following years, income in each
year 1is proportional to the amount of the total job duration scheduled
in that year. The cost of bidding, which is 10 percent of job income,
is incurred in the year the job is bid. Annual operating costs are
50 percent of annual income, and annual taxes are 50 percent of net
annual income, payable at the end of each year.

Each company can perform no more than three jobs simultaneously.

A job must be started in the year that it is bid and at the earliest

possible time. No more than two jobs may be started in any 1 quarter.
The number of bid opportunities determines a year. The game may extend
for any period of time; however, 6 years is usually taken as the dura-

tion. The probability of winning any job which is bid is 0.55.
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Despite the simplicity of the game, it embodies several character-
istics that make it representative of real decision problems. One of
these is the interaction between time periods as exemplified by some

jobs having a duration greater than a year and the carry-over of work

load and income from year to year. Another feature is the large number

of possible outcomes which can occur. A third feature is the random .
nature of the outcome of the game. Taken together, these characteris-

tics indicate that a formal, decision theoretic solution to the game

will provide s useful example of a technique for analyzing large scale

decision problems and presenting the results in a format that is useful

to management.




CHAPTER III

DECISION THEORETIC SOLUTION

In this chapter the bidding-work-loading game will be formulated
in a manner suitable for decision theoretic solution techniques. The
sequence of presentation will include a brief discussion of some deci=-
sion theory techniques, followed by a formulation of the game in gen-
eral, The constraints of the game will then be introduced into the
é problem formulation and the solution methodology will be presented.
Finally, the manner of presenting the results will be outlined.

Raiffa [3] describes two general methods for formally analyzing
i decision problems whose outcomes are uncertain. These are comuonly
called the normal form of analysis and the extensive form of analysis.
y In the normal form, a systematic enumeration of all possible sequences
of decisions, or strategies, is undertaken and the outcomes of each

strategy are assessed conditional on each chance event occurring. This

T

defines the joint conditional evaluation space for the problem. The

TR

optimum solution in this space can be found by a number of techniques

S

including branch and bound [9]. The normal form has the advantage of
delaying the assessment of the probabilities associated with chance
E events until late in the solution after many strategies have beenelimi-

nated by dominance considerations. This is a beneficial property when

the probabilities are difficult to obtain. However, this advantage is

overshadowed by the difficulties associated with enumerating a large
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number of strateglies for large scale decision problems and by the need
to repeatedly solve the problem at every decision point in the sequence
for all possible strategy sets.

The extensive form of analysis involves arranging in chronological
order all possible sequences of decisions and chance events, assigning
probabilities to the chance events, and then solving the problem by
dynamic programming. The chronological arrangement of all possible
sequences is usually accomplished by drawing a decision tree for the
problem. Drawing a decision tree 1s not practical for problems as
large as the bidding-work-loading game, but where it i{s practical it
automatically displays the optimal decisions for all possible sequences
of events.

Finally, straightforward dynamic programming techniques may be
used [10, 11]. Stages are defined as the events occurring between
decision points in a sequence of events. At each stage there is an
input state, a decision, and a random variable which together determine
the net gain realized from that stage. The random varlables are
assumed to be independent and the total return from all stages is
assumed to be the sum of the individual stage returns. The decision
rule usually chosen is to maximize the total expected return. The
dynamic programming approach involves calculation of the optimal deci-
sion for all possible input states at each possible decision point, a
relatively large number of calculations for the bidding-work-loading
game, While this in itself is not a particularly difficult chore with
modern computers, presentation of the optimal course of action for all
possible decisions usually becomes cumbersome. Nevertheless, by pre-

senting a suitably chosen set of partially calculated results, leaving
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a small amount of calculation to be done once the input state is known,
it is possible to handle relatively large problems without recourse to
voluminous documentation. This is the approach used in solving the
bidding-work-loading game.

Before proceeding with the dynamic programming formulation, a
brief discussion of the decision rule is in order. The rule which will
be used is to maximize the total expected increase in the company's
future monetary assets, The maximization of expected monetary value is
not always a good decision criteria, especially for a risk-averse indi-
vidual confronted with a one time only decision. However, when the
decision situations will be repeated many times in a sequence of events,
with the probability distribution governing the outcome remaining con-
stant from decision to decision, the law of large numbers begins to
dominate, making the expected outcome a better decision variable than
any other. Because this situation occurs in the bidding-work-loading
game, the expected monetary value approach appears suitable for the
problem.

Proceeding with the problem formulation, recall from Chapter II
that only three jobs may be processed simultaneously. This constraint
is represented by assuming the existence of three time channels iden-
tified only by the amount of unused work capacity in each. Also
recall from Chapter II that some of the potential jobs are longer than
1 year in duration, the longest being 9 quarters. Accordingly, by
considering a time channel to be 3 years, the work potential of the
company may be described by a square matrix of the time available,
with elements T,,, where the index i is associated with the year and

1)
the index j is used to deascribe the relative length of timec available

i -
Il ihias i v s BT b WS
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in each channel, T11 is always the channel with the greatest amount of
unused work capacity, T12 has the next greatest amount of time, and

Ti3 has the least amount of unused work time. This convention plays a
substantial role in reducing the number of states which must be exam~
ined because many of the possible numerical combinations are eliminated
by the convention, The condition i1 = 1 refers to the current year,

Two additional variables combine with available work time to com-
pletely describe the state of the company. These are the number of bid
opportunities remaining in the year, N, and the number of years remain-
ing in the game, M, Thecondition M= 0 refers to the game being in its
last year, and the maximum value of M is the duration of the game, less
1 year. Now define £(T, N, M) as the expected increase in the com-
pany's future assets, given that the optimal decision is made at each
decision point and that the state of the company is described by the

state variables T, N, M. Thus,

3 0 O
£(T, 2,3); T=|4 2 O ¢))
4 4 3

is the expected value of the increase in the company's assets with two
bid opportunities remaining in the fourth year from the end of the
game, with only 3 quarters of unused work capacity available in the
current year. Two jobs are in process, one taking up 2 quarters of
the following year (T22 = 2) and one overlapping 1 quarter into the
third year into the future (T23 = 0, T33 = 3).

For future years, the number of bid opportunities available during

the year is known only by its probability distribution. Define

£,(T, M); T= [’rij] (2)

. Tty e

s e
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as the maximum expected increasz in assets during the remainder of the

game with M years remaining to be played, given that at the start of ?

year M the unused work capacity is defined by the matrix, T. This
4 will be referred to later as the annual summary of expected increase

in assets and will enter into the calculations. Clearly, for T and M

1 fixed,

1 ‘
3 12

i

¢ £,T, M) = Do b E(T,N,M) @
3 n=3

L

wheve p, is the probability that there will be exactly N bid opportuni-

ties during the year.

At each stage in the decision problem, the input state of the

e A T

company is the amount of unused work time available, the number of bid

opportunities remaining in the current year (after the decision is
made), and the number of years remaining after the current year. The
value and duration of the job may be thought of as an input condition,
After the decision is made, the output state of the company may change,
depending on the decision that was mada and the chance outcome result-

ing from the decision. This possible change in the company's state

o BT Aoy - T IR e T %

bears heavily on whether to bid the job or not because it influences
the company's ability to do work in the future. Since N and M have
been defined in a manner which holds them constant for the input and
output states (except whenN=0in which case the next possible value of
M 1sM - 1), the only state variable which will change is the matrix T.
Now suppose that the job being considered is of duration tk' If the

job 1is bid and won, the time available for additional jobs will be

changed from that described by T to that described by T'. The method
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of transformation is relatively straightforward. The duration of the

job i8 subtracted from element T 1 of the matrix. If the result is

1
negative, T11 becomes 0 and the overlap i3 subtracted from element le.

Again, 1if the result is negative, T1 becomes 0 and the overlap is sub-

2

tracted from element T13. Finally, each row of the matrix is reordered

so that T11 2T, 2 T13 to get the T matrix. Stated mathematically: .

““‘"(Tn -t O)‘ Ty - &% =T

T

' -
T

T., -t <T ,

L S B A P

Ty3s Typ =t <Ty3 s

1 = - . - <
T12 ““”‘(Tn Ee? 0)’ Ty < T = 8 5 Ty3 o

T3 =
max(&ll =t d); Ty = & <Ty3
. {
Topb Ty =% =0
1 - . - -
Ty~ 1 Taas Ty (tk Tn) <Ty

‘o= - s < - -
Tip = | wax(Ty - g + Typ 0)i Tys = Ty & ny) <Ty o s

233

TI
‘“a"(Tzl st + Ty °>; Tor = (% - Tu) <Ty s

23

. e - )
\ Tai Tor = (% T11)>° ' ]

- T11 - 4) H otherwise,
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T3z Ty '(tk § Tu) >0

1 - - -
T3z | Ta1 ( % - T

]
N
3
w
|
~~~
re
P
]
=
ol
—
[}
F=3
N
v
=3
(@ ]
(¥4

T33; otherwise ,
s - - - =
Tazi Ty (tk T 4) T33 o
" T3 =
g ‘ T,, - (ck -1y, - 4); otherwise . %)
3 In the special case N=0,
1 . l !
3 ! - H = ’ !
Tij Ti+1,j’ i 1,2{
for all j
! =
TBJ 4 ’ I (5)
; With the state transformations described, the increase in assets

resulting from bidding and winning & job will now be considered.

Recall from Chapter II that each of the k jobs,:k -=1,2,...9, is
defined by 1its valué, duration, and probability of occurrence. Let’Vk
be the value of the kth job, Py the probability that the kth job 1is

3 : offered for bid, and as before, tk the duration of fhe kth job. The

rate of income from the ktR job is simply Vk/tk. Now let

N .
GG=EIn’k6 , (6)
n=0 . :
where
§
L ) GG = gross gain in a year
In k= income increment from the kth job
]
E 0 if the job is bid and lost or if it is not bid
5 = ‘

1 1f the job is bid and won

N = the number of bid opportunities in a year.
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Further let 'NG be the net gain i& a year, C be the total anhual opera-

i s, o . At i T, Ll

ting expénses, and CB be the total bid cost (sum of bid cost for jobs
%; " that are bid .and Qon and for jobs that are bid and, lost). 'From
B ! -
4 Chapter II, the bid cost associated with each job is 10 percent of its
r i

A Lo

value, the expenses arelone-half of gross gain, and taxes are one-half

of before taxes profit. Letting P° be the before taxes profit and NP

i S v e

' .
be the net profit, 'these definitions'lead. to

i

e

N
" o ]. L
; NG GG 1 C =3 3 — (7 1
% ' l ' n=0
R !
- i 1 1
Fp =1N6=Cp =7 :E::In, k®-C% ®)
! n=0 ' | i
i )‘ !
- l N N
s 21 Ll - - 1 PO |
. =3 B =332 L, k0~ C| =2 5T, k®-3C « ®

n=0 n=0

For any job that 1s bid and won,, the increment of income in the year is

proportional to the amount of the job that is performed in that year.

;i !
: . i
Accordingly, for the year in which the job is bid and won,

i
N V -
[ ] K _ ,
! IT =—%k (10) p
; n, k tk 1 .
! ! where '
i I J < ! 1
| L B B ST o
! ' ! kl =, I : (11)
) ' f11f ' 7 T

Finally, let

!
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The quantity Rk is the adjusted rate of income from the kth job.

Clearly it is the same for all years during which the job is being
done. Following the same procedure, 1/2 CB:=:£: 1/2 bid cost for those

= 1/2 bid cost is the adjusted bid cost

IR

jobs bid, and the quantity CBk

for the kth job.

One additional consideration, payment of dividends, must be

i examined before the change in assets resulting from bidding a job can
be calculated. The rules of the game require that a dividend of 10
percent of the beginning-of-the-year assets be pald each year. This

3 may be accounted for as follows. Let wm be the total worth of the

th

assets of the company at the beginning of the m“" year and let Gm

+1

] be the incremental change in assets during the year. The net change

in assets during the year is

g ———

AW = Gm+l - 0.1 Wm (13)

and the total worth of the company at the beginning of the m+18t year

is

R

W . =W +G «0.1W =0.9%W +G
m m+1 m m

m+l m+l

(14) :

an

i gy B o

Similarly, at the end of the m+18¢ year (or beginning of the m+
v year),

W = 0.9 Wm+1 + Gl!l

2
% 42 2 = 0.9 Wm + 0.9 Gl t Cnun - (15)

-,

1f wm = wo, the initial assets of the company at the start of the game,

following the process through for m years ylelds

m~1 ]
W= (0.9)“’wo +©0.N" g+ #0996  +CG (16) ‘

-1

This result states that the increase in assets during each year is

reduced by dividend payments during subsequent years, and shows that
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simply multiplying the gain in assets during a year by the appropriate
constant (the constant is dependent on the year in which the gain
occurs) accounts for this. Because the probabilistic future changes
in assets are being examined in light of expected changes, application

of the expectation opevator E (by definition [12] E(X) = }E: X PriX =x])
allx

to Equacrion (16) yields

g ) =0."u + 0.9 gfc) +...+0.9%(c +elc ). an
m o) 1 m=-1 m

The expected gains will always be greater than or equal to zero (a
minimum gain of zero can always be obtained by not bidding), therefore
Equation (17) presents no difficulties with losses which may in fact
occur.

The preceding paragraphs provide the necessary groundwork for cal-
culating the change in assets if it is decided to bid and the bid is
won, Let Ak(T,ri,M) be the net change in the company's assetsresulting
from bidding the kth job when the input state of the company is defined

by T, N,M. If the bid is lost,

.

Zk(T, N,M) = -C (18)

Bk '

If the bid is won,
m m-1 m=2
A, (T, N, M) = Rk[(0.9) k4 0.9)" 1k, + (0.9) kBJ-ch ., (19)

where

tk if tk < T11 s
kl =

T11 otherwise ,
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<
0 1f t, = T11

ky = {t =Ty 1f 0 < tk-Tu)SA'.,

4 otherwise ,

. o 0 if tk < 4 + T11

t

or iIfM =1 ,

k" T11 -4 otherwise

Clearly, if it is decided to not bid, Ak(T,rW,M) = 0.

As stated previously in this chapter, the result of this analysis
of the bidding-work-loading game is to be a set of partially calculated
results which leave just a few simple calculations to be done by the
decision maker to reach an optimum decision. These partial results
consist of two sets of tables which depict: (1) the expected increase
in monetary assets of the company during the remalnder of the game

provided the year is started with initial conditions T and (2) the

[ —————————L AL T LRl G S Y s T VT e A T T i
. .

expected increase in the company's assets during the remainder of the

sy ey

game provided there are N bid opportunities in the current year and M f

additional years remaining in the game, and unassigned work capacity,

L T; e.g., £(T,N,M). Both sets of tables are generated by a set of

recursion relationships as follows. Let

By = P (T, N+ £, N1, ]+ (- ) [E(T, N1, ) 4 B (T N, 1)
(20)
1 be the expected future gain in assets of the company if the job is bid 1

provided the input state for the decision is T, N, M and the kth job is

ot

being considered, where p is the probability of being successful 1if

the job is bid. Let

B, = £(T, N-1,M) (21)
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be the expected future increase in assets 1f the job is not bid. The

decisgion rule iz to bid if Bnk z Enk' The first term of Equaéion (20)

is the increase in expected assets provided the job is bid and won,

while the second term is the expected increase in assets provided' the

Sl

job is bid and lost. The expected future increase in assets for any

é input state and a known job, k, provided the optimal course of action
? ; is taken, is )
> 3
- 5 £ (T, N,M) =8B, +(1-8) 3B, ., (22)

4 where

. > R
- 4 1 Bnk - Bnk

0 ; otherwise

1f the job to be considered is not yet known, then the expected

increase in assets for the given input state 1is

] 9

- S £, N,M) = ) p £ (T, N, M), (23) ’
. = b

S

where Py is the probability that the kth job will come up with N bid
3 opportunities remaining.

Two special cases arise which cause slight changes in at least one
of Equations (19) through (22). The first is caused by the condition

N=M=0., In this case,
; £(T', N-1, M) = £(T,N-1,M) = O

B and the solution proceeds as before. This case arises on the last play

of the game, which is the first decision stage in the dynamic program-

ming formulation. A second case arises when N=0, M2 0. In this case,
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£(T', N-1, M) and £(T, N-1, M) must be replaccd by fm_l(T',M-l) and

fm-l(T’M'l)’ respectively. Equations (20) and (21) then become

Bue = PLAT N, M + £ (MNM-1]+ (1 - p) [£01(T MDD + B (T, 8,10

(24)
and

Bnk = m_].('.l.‘,l‘l-l) . (25)

These substitutions account for the fact that the decision must con-
sider gains in following years without knowing the number of bid
opportuniti;s which will occur in that year.

Tables of the expected future increase in assets have been gener-
ated by solving Equation (23) for all meaningful combinations of the
state variables T, N, and M, starting with the least possible value of
the matrix T, and with M=N=0. A Fortran V computer program has been
written for the Univac 1108 which solves the equation for all possible
states and generates tables of f(T, N,M) and fm('l‘, M). The tables are
contained in Appendix A. Appendix B contains a flow chart of the com-
puter program used to generate the tables. Chapter IV presents a dis-

cussion of the use of the tables with several examples.

K ed iR
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CHAPTER IV

DISCUSSION AND EXAMPLES

.In the preceding chapter a set of recursion relationships was
developed which have been used to generate tables of £(T,N,M) and
fm(T,M). The tables for a 3-year game are presented in Appendix A.
The arrangement of the tables and several examples which i1llustrate
their use are presented in this chapter.

One of the first pieces of information needed i¢ the adjusted job
parameters; i.e., the adjusted income rate, Rk’ and the adjusted bid
cost, CBk’ as determined from the relationships of Chapter I1I. These,
along with the job duration are presented in Table I. The appropriate
values will be used to calculate the Ak’ and hence, the Bnk and Enk

in the examples which follow.

Table I. Adjusted Job Parameters

Job No., Income Rate, Rk’ Bid Cost, ch’ Duration, tk,
k ($1000) ($1000) (Quarters)
1 22.50 4,50 1
2 15.00 6.00 2
a 11.25 6.75 3
4 10.00 8.00 4
3 8.75 8.75 5
6 8.75 10.50 6
7 10.00 14.00 7
8 11.25 18.00 8
9 15.00 27.00 9

22
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Before getting into the examples, some discussion of the format
ugsed in the £(T, N, M) and fm(T,bD tables will be helpful., The tables
are arranged by increasing M and increasing N within the year M, where
N is the number of bid opportunities remaining. Within each table,
£(T, N, M), the expected increase in assets, is glven for all possible
values of the unused work time matrix, T. The table of £(T, N, M) is
followed immediately by the table of fm(T, M) for the same value of M,

The available work time matrix in the tables is arranged as follows.

During the first year, T 1s the row matrix, T = [T 1%, 1In the

11 T12 T13
second year, T is the rectangular matrix,

AT

and in the third year it is the square matrix,

AT

- -
Tin Tz Ty

T=1Tyn Ty Ty

P31 Taz T

Note that each row represents the time available in each job channel

during the year, the top row being the current year, and that each
column represents the available work time in each job chammnel with the

longest available time in the first column,

*Because the tables have been generated by the computer, the sub-

scripts 1j have been placed on the same line as the variable; e.g

1;:' ‘
. ! é Tiq is written T13 in the tables.
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The set of all possible values of the elements of the T matrix has
been partitioned’'in such a way that, for a given value of T11' only two
of the other elements vary. For the first year, then, the tables are
arranged so that for a fixed value of T11‘ the value of £(T, N, M) end
fm(T,MQ is tabulated as a function of the state of T, and Ty3 Table
IT, which gives £(T, 3, 0), illustrates this. To use the table, if
T = (2, 2, 1) then £(T, 3, 0), i5 $10,960K. WhenMis 1, the elements of
T are partitioned into three subsets, Accordingly, for every value of
Ty1» f(T, N, 1) is tabulated as a function of either T,, and T T,5

and T23, or le and T23. In a similar fashion for M=2, the elements

Table II. Expected Increase in Assets, 1000's of $,
0 Years and 3 Bid Opportunities Remaining

= 1 T12 T13

T12=0 T12=1 T12=2 T12=3 T12=4
T13=0 2.262 2.508
T13=1 2.520

T= 2 TI12 TI13

T12=0 T12=1 T12=2 T12=3 T12=4
T13=0 7.671 8.294 10.823
T13=1 8.333 10.960
T13=2 11.765

T= 3 Tl2 T13

T12=0 T12=1 T12=2 T12=3 T12=4
T13=0 14.474 15.225 18.026 22.624
T13=1 15,262 18.186 22.871
T13=2 18.987 23.961
T13=3 26.125

T= 4 T12 Ti3

T12=0 T12=1 Tl2=2 T12=3 T12=4
T13=0 20,092 20.785 23.873 28.744 33.385
T13=1 20.821 24.030 28.969 33.610
T13=2 24.939 30.142 34,952

T13=3 32.405 37.353
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of T have been partitioned into six subsets, each of which has only

two elements varying for a fixed value of T A typlcal table entry

11°
is shown in Table III. Note that each partition of the elements of T
is such that the elements above and to the right of the elements that
arc varying are 0, while those below and to the left are 4.

With the preliminaries completed, some examples should illustrate
the use of the tabulated results. Suppose that the game is Iin the last
year of play (M=0), that there were seven bid opportunities in the
year, and that the job up for consideration is the fifth bid oppor-
tunity of the year and involves jcb &4 from Figure 2 which is 4 quarters in
duration and has a value of $160 K. Suppose that the company has three
jobs underway, one being completed at the end of the first quarter
(giving le = 3), one being completed at the end of the third quarter
(giving le = 1), and one lasting until the end of the year (giving
le = 0). Arranging the elements of T in descending order gives
T=[3 1 0]. From Table I, job number 4 has an adjusted rate of
income of $10 K per month and an adjusted bid cost of $8 K. Its dura-
tion 1is 4 quarters; however, the maximum time available is 3 quarters.
If the job is bid and won, the transformed T matrix is T' = [1 0 0},
which is found by subtracting tk from T11 and, if the difference is
negative, substituting zero in its place, then rearranging the elements
in descending order, 1If the job is nct bid, or if it is bid and lost,

T does not change so that T' = T. Using the above information and the

relationships developed in Chapter III, the following calculatious are

made:
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Table II1I.

Expected Increase in Assets, 1000's of $,
2 Years and 2 Bid Opportunities Remaining

T33=0
T33=1
T33=2
T33=3
T33=4

T22=1
T22=2
T22=3
T22=4

T12=0
T12=1

T22=0
T22=1
T22=2
T22=3
T22=4

T12=0
T12m=1

T13=0
T13=1

T32=0
83.570

T33w0
103.863
107.01¢9
109.309
112.441

T33=0
112.441
118,936

T23=0
92.485

T23=0
119.646
125.468

T12=0
134.961

T

T32=1
143.644
87.359

T

T33=1
107.188
110.576
112.687
115,378

T=

T33=1
115.378
121.846

T23=1
119.646
118.604

T=

T23=1
129.364
132.915

T17=1
137.814
136.407

1
4
4

& o

o

o

E o

0 0
0 0
T32 T33

T32=2
144,761
144.761

90.272

0 0
T22 0
4 T33

T33=2
109.556
113,241
115.476
118.011

T12 0
4 0
4 T33

T33=2
118.011
124.162

0 0
T22 T23
4 4

T23=2
126.632
129.364
125.078

T12 0
4 T23
4 4

T23=2
132.309
135.242

T12 T13
4 4
4 4

T12=2

T3I2=3
145.694
145.694
145.694

92.009

T33a3
110.460
114.431
116.776
119.357

133=3
119.357
125.239

T23=3
125.078
128,772
132.309
129.937

T23=3
133.757
136.558

T12=3

T32=4
146,555
146 .555
146,555
146,555

92.485

T33=4
110.691
114.693
117.079
119.646

T33=4
119.646
125.468

T23=4
128.772
132.309
129.937
133.757
134,961

T23=4
134.961
137.814

T12=4
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If the job 18 bid and won:
A= (310 K)(3) - $8 K = $22 K
T' = (1 0 0]
£(T',2,0) = $§1.758 K .

If the job is bid and lost:

£(r, 2,0) = $13,222 X
B = 0.55(822 K + $1.758 K) + 0.45($13.222 K - $8 K) = $15.417 K ,
I1f the job is not bid,
B = §13.222K ,

and because B > B, the job should be bid.

Consider another example. Suppose that the game is in the next to
the last year of play, that the job under consideration is the third
out of 12 bid opportunities for the year, and that the company has one
job underway which will be completed at the end of the third quarter
and one which will be completed at the end of the second quarter.

Thus, N = 12 =« 3 = 9 and

(Note that if le > 0, sz

comes up next. From fable I, the adjusted rate of income is $22.5 K

must be 4.) Suppose that job number one

per quarter and the adjusted cost is $4.5 K. The job's duration {is

1 quarter, which will be completed in the current year. As before, the

por

i
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transformed T matrix is found by setting Tl'.l = max(O, T11 - tk) =3, 1In

this case, it is not necessary to rearrange either row, so that

3 2 1
4 B TI = . !
! & 4 4 €

Again using the equations of Chapter III, the following calculations

are made,

5 If the job is bid and won, b
! A = $22,5 K (0.9)(1) - $4.5 K = $15.75 K

: 3 2 1
] ‘ T =

4 4 4

: £(T',9,1) = $116.382 K .

1f the job is bid and lost,

| ! A= =8.5K
o 4 2 1
2 T -

} A A

£(T,9,1) = $121.818 Kk .

i Hence

B=0.55($15.75 K + $116.382 K) + 0.45($121.818 K - $4.5K) =$125.466K .

If the job is not bid,

B = $121.818 K

and again the job should be bid because B > B.

Sl Rl

Consider one final example which will illustrate the situation

when all of the.current year's work capacity can be used up. Suppose

i




that the company has one job underway which will be completed at the

end of the third quarter of the current year, one which will be com=
pleted at the end of the current ye¢ar, and one which will be completed

at the end of the following year. Assume that the company is in the '

first year of a 3~year game. This gives an available time matrix

of

0
0 .

1
o
4 4

s~ & O

Suppose there will be nine bid opportunities during the yeuar, and that

this is the fifth, with job number nine up for consideration. Its |

" 4 value is $540 K and its duration is 9 quarters. As before, N=9 = 5=4,

The transformed T matrix is found in a manner similar to that used | ' !

before, First, T' = max(b,frl -t ) = 0. The first row is then
” 1”5k e

[0 0 0]. Now, because Til i8 zero, it 1s necessary to see if the'job

extends into the folliowing year, This occurs if t, - Tll

the case in this example. If there is no overlap, nothing else need be

> 0, which is

e

done unless all elements of the first row are zero (this will be dis-

4 cussed below). If there is overlap, set Tél = max(b,4--th+ Tll)' If
Tél is zero, the same procedure is followed and if t, - 4 - Tli > 0, : ' &
overlap does exist. If it does, set Tél =8 = £y + ?11. For the

]
example, following this procedure yields a transformed second row of

[0 4 O] and a transformed third row of [0 A 4}, The next step in

obtaining T' is to rearrange each row in descending order, yielding




M
i
2
.

0 ;

In this case ‘the top row consists: of elements’all of which are zero,
] ! ! '

indicating that if the job is bid and won, the company will not be

able to undertake additional work in the current year because its work

capacity is used up. The expected future increase in assets which is
used in the decision calculation muéf take this into account. This is
done by deleting the first row, and, if M > 2, adding a row of fours

on the bottom. In the'examp}e, the transformed matrix becomes’

[4 o o7* L

! T:'= .

| 4. 4 0 ! i
| : .

Aiao, M.is reduced by one, so that M' =M-1=.1 for the exa?ple, and
' I

the annual summary must be used because it is not yet known how many
. . 1

bid opportunities will occur in the next year.
Continuing, from Table I the adjusted rate of income from job 9
1 ' :

is $15 K per quarter and the adjusted bidding cost is $27 X. Then as

before, 1if thg jub is bid and won,
! - 2 : . .
A = 815 k[1€0.9)% + 4(0.9) + 6]- $27 k = $99.15 &,

_ £ (T', 1) = $71.558 ¥
m 1

If the' job is bid and lost, T' = T and

_, A=-827K |,

£(T, 4, 2) = $122.294 K

1 1

*If M > 2, the transformed matrix would be

i
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Hence,

B = 0.55(%$99.15 K + $71.556 K) + 0.45($122.294 K - $27 K) = §136.771 K

E B = $122.294 K

and the job should be bid because B > B.

= ' The procedures used in the preceding examples can be summarized
into the following steps:

1) Calculate N = total bid opportunities for year minus number
of the current bid opportunity.

" RO

2) Once the job duration, tk’ is known, transform the T matrix

as follows:
! - .
a) Calculate T11 = max(O,T11 tk)
- . t—3 - - M
b) If tk T11 > 0, calculate T21 = max[0,4 (tk Tll)]’
otherwise, go to step 2) d),

k 11 31
otherwise, go to step 2) d).

¢) 1Ift, -4 -T. >0, calculate T}, = maX[O’ 8- (tk-Tll)];

i vt a® Laate S

d)  Reorder each row in descending order.
e) If at least one element of the top row is not zero, go

to step 3); otherwise, strike out the top row of T'

R ST AT Y

and see 1f M > 2. 1f so, add a row of fours to the
bottom of T, making it again square and go to step2) f).
IfM = 2,.go directly to step 2) f).
f) SetM'=M- 1.
3) Calculate the duration of the job done in eachyear as follows:
a) Ift <T kl =t

k 11°

) If ¢ < T,k

1 otherwise, k1 = Tll'

9 = 0; otherwise, kz = max(z, tk - Tli)'

¢) If ty - T11 <4, k3 = 0; otherwise, k, = t, =« T,, = 4.

3 k 11
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4)

5)

6)
7

8)

9)

Calculate A conditional on bidding and winning from

A = Rk[kl(O.Q)M + 1y (0.9 4 k3(0.9>M'2] -Gy -

Look up £(T', N,M) from the tables in Appendix A. If M'

was calculated, use %n(T',M'), the annual summary tables,
instead of £(T', N, M).

Calculate A conditional on bidding and losing fromA = = CBk
Look up £(T, N, M) from the tables in Appendix A.

Calculate B and B as follows:

B=0.55[A + {f('r', N, M) or fm(T',M')}] +0.45[Z+ f(T,N,M)];

B = £(T, N, M),

Bid if B> B; otherwi:e, do not bid.

The above steps make it possible for anyone to choose the optimal

course of action with a minimum of calculation and search through

tables, regardless of the company's state and the job that is being

considered.
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CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

The preceding chapters have presented some of the background which
makes the formulation of decision theoretic solutions for large scale
problems a desirable undertaking, a description of the bidding-work-
loading game which is a simplistic large scale sequential decision
problem, and the formulation of the dynamic programming cecursion rela-
tionships which can be used by all players to ascertain optimal deci-
siong for all possible states of their hypothetical '"company'. The
recursion relationships have been exercised to generate tables of par-
tial solutions (prcsented in Appendix A) and examples illustrating
the use of these tables have been presented.

A key conclusion resulting from these is that it is possible to
solve large scale sequential decision problems and present the results
in a "reasonable' volume of data by leaving some of the calculations to
the decision maker. Another conclusion is that, for the bidding-work-
loading game, the choice of a method for presenting the unused time
matrix, T, leads to substantial savings in the number of states which
must be enumerated. Allowing all possible combinations of the elements,
with each element taking on five different values, there would be 59
possible combinations. Some of these are clearly not feasible, because
it is not possible to have all elements in any row be less than four

if all elements in the row above them are greater than zero; i.e.,

33
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there cannot be less than 4 quarters of work capacity in all work

chunnels of a subsequent year if there is still work capacity left in

all channels of a preceding year. This constraint alone eliminates a

large number of combinations. Adding the restriction that the elements

pm e

in each row must be arranged in decreasing order further reduces the

] number of possible combinations, leaving only 293 that are feasible
and unique. While this result happens because of the nature of the
bidding-work-loading game structure, the point must be made that there
are probably similar properties associated with most large scale deci-
r sion problems which can be exploited to make the solution formulation
more tractable,

The example problems presented in Chapter IV yilelded the same

decision, bid the job., The company states and jobs were chosen arbi-~-

trarily, but nevertheless the action dictated by the solution prompts

[N

the question of whether there exist one or two sets of criteria which
! could be checked to see if the job should be bid or not. This is a
possible follow-on effort.

The biddinj-work-loading game solution has been presented here in
tabular form. Clearly, it would be possible to store these tables in
the memory of a computer and write an interactive computer program for
a time sharing terminal which would perform the calculations that must

now be done by hand. It is recommended that this approach be pursued

if the game is to be used extensively in classroom exercises and the

solution is to be used for grading the results. The notion of an

interactive computer program prompts thoughts of incorporating decision
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theoretic solutions into computerized management information systems

as a logical extension of the methodology.

left for future endeavors,

These visions are, however,

o peaer sy el

LI
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APPENDIX A

Wl gl i

EXPECTED [NCREASE IN ASSETS, 1000 OF ¢
D YFARS AND O miINn OPPORTUNITIES REMAINING

Te t T12 T1)

i Y120 T12n} Ti2w2 T12e3 Ty2ad
g ; T13e0 +630 «830
i T13e} ob30
I | Te 2 Ti2 T13
4 f T12=D Ti12s) 122 71283 Y124
F | 11320 2.974 2,774 2,974
4 ; T13al 2,974 2,974
T T13e2 2,974
3 i Te 3 TI2 T13
| T12=0 Ti2w] T12=2 71283 T12ed
L T13.0 be712 6,712 4.712 64712
| T13s1 6,712 6,712 6,712
5 T13a2 he?12 6e712
1 T13s) 6,712
-‘.
: Ts 4 T12 113
b t
V. 11220 T12e) T12e2 T12e3 T12a4
3 T13=0 106317 10,317 104317 10,317 10.317
! T13sl 10,317 10,317 10,317 10,317
| T1du2 10,317 10,317 10.317
T13e) 10317 10,317

T1dm4 17.317
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1 EXPECTED INCREASE IN ASSETS, 1000°¢S OF $
O YEARS AND | BID OPPORTUNITIES REMAINING

Te 1 712 713

F T{2a0 T12«) Ti2a2 T12=3 Ti2a4
f T13a0 1,215 1,260
T13si 1,260

Tu 2 T12 M1}

v T AR Y ey = s A

T12=0 T12=} Ti12=2 T12m) T12a4
Ttis0 4,991 5,148 S.947
T13s} 5.145 S.947
T1de2 5,947

Ts 3 TiI2 113

Y120 T12e]) Ti2u2 T12a)} T12u4
. . Y1320 10.359 1i0,5%¢ 11,581 13,424
. T13s] 10,591 11,599 13,4924
E Y132 11,51 13,424
Ti13m} 13,424

T 4 Y12 711

i T12:0 Ti12a) T12=2 Ti2w) T12=4

' T13=0 156341 15,597 1ha718 18,651 20,634

: : v13al 15,597 1a,71A 18,651 20,634
i T13s2 16,71R 18,481 20,634
T13a) 18,451 20,634

T1dey 20,434

e e
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EAPECTED INCREASE 'N ASSETS, 100D°*'S OF S
O YFARS AND 2 RID OPPORYUNITIES REMAINING

Ta 1 T12 71)

. T12n0 T12e) Ty2m2 T12a) Ti2u4
: Y13a0 1,758 1.887
i Ti1dwl 1.8490

Te 2 T12 713

! T12e0 Ti2m Ti2m2 Ti12e} Ti2u4
! T13e0 6.476 6,682 Re549
: T13s} 6,R9) 8,621
! T13n2 n,921

Te 3 T2 713

Y1220 Ti2ey Ty2a2 T12=3 Ti2e4
, T13s0 12,704 13,222 15,198 18,668
- : T13el 13,238 15,254 18,764 :
T13e2 15,5R0 19,210 .
T{3a3 20,136 :

Tw 4 T12 71}

T12=0 Ti2a) T12e2 T12=) T12e4
T13=0 18,178 18,6523 20,083 24,590 28,238
T13s=1 18,4647 20,938 24,4667 28,324
T13=2 _ 21,297 25,140 28,841
T13e)d 26,093 29,840

Tiduy 30,951
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_ EXPECTED INCREASE IN ASSETS, 1000°S OF $
. 0 YEARS AND 3 RID OPPORTUNITIES REMAINING

Ta 1 712 113

T1220 Ti2w Yi2w2 Ti2=3 Ti2md
1 T13=0 2:2¢42 2,508

! . T1dw} 2,520
- Ta 2 712 T1)

T12=0 128y Ti2a? Y12} Ti2m4
T13=0 Teb71 8,294 10,823
T13a} 8,333 10,940
71382 11745

Te 3712 713

im o AR T AT TR

T12=0 Ti2=) TiI2a2 T12m) Ti2e4
- ; T13=0 14,474 15,225 18,024 22,624
: b T13s) 15,262 18,186 22,871
r T13s2 18,987 23,941
Y13s3 264125

Te 4 T12 T2

T120 Ti12m) Y22 Ty12w3 Yy2ul
| T13=0 20,092 20,785 23,873 28,744 33,385
71301 20,821 24,030 28,969 A3,61N0
T13s2 24,919 310,142 3,982
T13a) 12,408 17,383

T13u4 39,861

e it

T T
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EXPFCYED INCREASE IN ASSETS, 1000°S OF S
0 YEARS AND 4 AID OPPORTUNITIFES REMAINING
Ta 1 TI12 vy
T12a0 T12m) TI2m2 T12e) Ti2mh
E T13s0 2.731 3,120
b T13s] 3,149
Te 2 T2 T1)
T12«0 Ty2. Y1282 T12e3 Ti2u4
3 T13a0 8.672 9.516 12,793
4 T1dal 2,584 13,0u4
1 Tilde2 14,391
; T 3 T12 71
§ T12.0 T12e Ti2e2 11293 T12a4
T T13=0 15,815 16,85) 20,200 25,728
; T3} 16,929 20,582 264116
; T13s2 21,976 27.866
, T13s) 31,1462
1 Ta 4 T12 *13
i )
; T12=0 T12s) T12w2 T12s) Ti2a4
? Y13=0 21.548 22,408 26,203 33.873 37.007
‘ Ti13a} 22,480 264,451 32,239 37,3813
T13m2 27,979 14,084 19,445
| T13s3 37,538 43,133
: Tiimy 46,831
h
ph {
‘.
A
.
!

S S S S S



EXPECTFD INCREASE IN ASSFYTS, 1000's NF ¥
O YEARS AND S Aln NPPORTUNITIES REMAINING

Ts 1 T12 113

T12«0 T12a T)12=2 T12u)} CTI2ed
T13«0 Jalab 3.722

T 2 712 113

T12=0 Ti12ey Ty2a2 Ty12u) Ti2nH "

T13s0 94532 10,A11 14,504
T13sl 10,724 14,892
Tt3s2 16,774

Te T2 1}

T13du4 52,077

T)12=0 T12=) Ti2e2 T12=3 MELLE
T13=0 1&.R78 18,188 2242U4 28,214 i
! 4 T13m=l 18,328 224440 28,783
: 3 T13=2 24,610 al.to4
' ] T13wd - a5,238
2 ! .
i é Te 4. T12 11} '
] :
] b T12a0 Ti2s) Ty2e2 o T12=3 @ Ti2ad
ﬁ E T13e0 22715 23,738 2R139 34,337 39,726
;. E Ti3m} 23,818 2B,4R7 14,838 40,176
} b T13e2 INGHND 37,308 42,902
4 § T13s3 41,490 7,679
'I('
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FXPECTEN INCREASE IN ASSETS, 1000°'S OF

! ' O YEARPS AND & R1D OPPORTUNITIES REMAINING
| | ' ) i
: Te 1 Y12 718

' . ' ! T12a0 TiZw1 . Ty12w2 T128) Ti2a4
{ T13m0 | 34549 4,312 ' :
! T1deli . 4,403

f i , Te 2712 Y13 4
E E | .
LR T12e0 T12m) I vj2m2 T128) Ti2w4
4 T13=0 104218 11,595 - 15,984 ' '
bE CT1datl 11,770 16,535
. ; Y13m2 . 18,980
' ! ' |

T= 3 TI2 713

e oot Ca B

) f y o © 71280 Ti2x)  T12m2 T12m3 TI2ed
; i T13w0 17793 19,306 - 23.932 30.3085
) i T13sl ' 19,526 24,459 31.003
i T13e2 l 28,926 33,890
} | T13s3 : 18.797
Pt ' Te 4 TI2 TID
¥ | : H :
ok . :
{ ; , T12a0 T12m) [Ty2m2 T12=3 T12ut
b . T13s0  23.70° 24,891 29,761 36,386 41,929
! T13s1 ?6,033 30,237 . 37,008 42,449
Ef-: ! T1ds2 ’ . ”2.903 40,018 4%,774%
‘ 7132 , ' ' 45,129 614131 :
] Tidey | : B4A,001 [
i ' ' '
g 1
b
) E .




EXPECTED INCRFEASF IN ASSFTS, 1000 OF &
O YEARS AND 7 Atph OPPORTUNITIES REMAINtNG

Ta t 712 T13

T12x0 Ty2=) Ty2m2 T12m=) T2l
T13a0 A.944 4,889

Ts 2?2 T12 713

hoalealaiu il il

Ti2=0 T12n} T12n2 T12=) T12=4
4 T13s0 10.874 12,484 174291
1 T13a1 12,736 17,999
2 Til=2 20,991
3

T= T T2 T3

e

i T12=n Tyomy Ti2=2 T{?2=)} T12=4

4 T13aD LIS-LL 20,282 ?5,3R4 32,107

i \EELY 20,574 26,073 12,947

E T13amw2 29,019 144290

g Tiam) 41,772

% Te 4 T12 113

; Ti72an Ti2a Ty2w2 T12m3 T12a4

: Y13s0 244514 25,908 31,177 g, 102 434751
Ti3s] 26,104 31,7640 18,857 44,365
T13w2 14,971 42,340 4R, 156
T1d=3 48,0n7 a4,048
Y13s4 59,289
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EXPECTED INCREASE IN ASSPTYS, 1000°'S OF $
0 YFARS AMD ©® ATD OPPORTUNTITTIES REMAINING

T 1 712 713

TY12=0 Ti2w) T12mu2 T12m2 T12a4
T13m0 44292 5,462
T13mi 5,647

Tx 2712 711

Ti2e0® Ti2m) T12x2 T12a3 T12u4
T13x0 11,378 13,288 1R, HR2
Tidmy 13,636 19,312
T13w2 22,812

T 3T12 713

i
¥
;,E
k
!
}

Ti2a0 Tira T128? T12%3 Ti2e4
% Y13=0 194277 21,176 26,6AR 13,461
H Tla" 2'.529 27.'-310 3“.648
) : T1d=2 L9285 18,420
I T13el 44,4333
[
!

Tw 4 T12 Y123

T12a0 T)om| Y122 T12?=3 Ti2w4

| T13eD 254187 26,004 12,454 19,592 4k, 283
T13=t 27.077 A3,11A 4p,442 45,994

T13e2 Ab,BOH ty 4445 60,244

T1d=3 R0, 491 56,816

I Ti3=4 h1,9218
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8 % EXPECTED INCREASE !N ASSETS, 1000¢S OF 8
b B YEARS AND 9 RID OPPORTUNIYIES REMATINING
3 Te 1 T12 T3
% T120 T12e) Ti2n2 T17e3 T12=4
3 T13=0 44623 5,999
oL T1de) 6.262
i ¥ Ye 2 T12 T13
| ' T12a0 Ti2m} Te2w? T12e3 Y1284
b TI1380 114914 14,019 19,571
b T13e1 14,478 20,640
¥ : T13a2 24,486
A Te 3 TIZ T13
L : T)2e0 Ti2m) Ty202 11283 Ti2a4 .
: ' t13u0 194877 21,998 27,732 35,063 3
i T13s] 22,429 28,793 364148
L . T13e2 32,640 404337
y T13u3 . 46,578

i Ta 4 Y12 713

: ! 7120 CT12w) Y122 T128)3 Ti2ab
: 7130 25,785 27,4610 33,407 40,934 46,4653

. : : T13s] 27.968 344,374 4y,842 47,412

- l T13s2 IR, 490 46,292 52.086
: ‘ Ti3a2 82,497 - FY Y.L
' T1dek a44207
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; EXPECTED INCREASE TN ASSETS, 1000°'Ss OF % : |
; 0 YFARS AND 10 RIN NPPORTUNITIES RENAINING /
. Ts 1 TI? T13
K| ;
! Y1240 T12ay Ti2w2 T12=3 T12s4 :
{ T13=0 4,943 64530 ;
i T13sd beR74 |
: Te 2 712 713 |
_ T12x0 T)2m) Tiow2 T12=3 Yi2sd ;
. 113a0 124422 14.6A7 20.649 )
- Ti3m} 15,27} 21,684
: Ty3u2 25.94R
: Ts 3 TI2 T(3
Ti128D Ti2w} T12m2 T12m3 Ti2e4
T13=0 204401 22,755 28,733 164166 ]
s T1daml 23,279 29,948 317,479 ;
v T13m2 34,241 42,056 ;
Lo T13=3 4g,595 :
{ Ya 4 TI2 T3 3
1
i T12an Tizel Ti2u2 T12w3 Ti2s4
! T13s0 264272 28,353 34,650 42,138 47,875
: Tids) 2R ,R1A 16,518 43,130 4R, 706
T13e2 39,998 47,929 53,723
T13a) 64,448 40 505

T1dmd hbo 189
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EXPECTED INCREASE IN ASSETS, 1000'S OF §
0 YEARS AND 1! RID OPPORTYUNITIES REMAINING

Tm 1 Y12 71

T12«0 ‘712-1 Y12=2 T12=3 Y124
T13a0 Re252 7.047

T13s1 7.479
' Te 2 T12 71

T12=0 T12=] 7122 T12s) Y12s4
Y130 12,905 15.301 21 ,4A6
Ti13sy 16,020 22,744
T13a2 27,334

Tw YTI2 11}

; - T12w0 T12ay Ti2e2 T12a3 Ti2a4
; j T13=0 20.R43 23,455 29,671 37,209
3 ] T13=) 24,085 30,984 38.670
3 . Ti13Is2 A5,4684 43,602
Ti3In) 80,404

] Ta 4 712 T3

f 3 T12s0 Yizmy T12A2 Ti2w) Ty12a4
] TI3s0 26,748  29.052  35,59R 43,219 48,949
] Y13el 29,618 36,4600 44,317 u9,894
- T13s2 41,402 49,400 £S.4568
4 T13a3 56,372 82,294

SRLL 67,933
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EXPECTED INCREASE 'N ASSETS, t0DO¢S OF S
ANNUAL SUMMARY, O YEARS REMAINING

] Ts 1 712 7113

@ Ti12aN0 Ty12w} T12n2 T12s) Ti2ah
: T13s0 l3.707 4,549
! Ti13ut 4,698

Tw 2 712 113

T TR LR S

T12=0 Ti2m Ty2a2 T12m3 T12e4
T13a0 10.3586 11,6888 160362
Ti13e) 12,094 16,983
T13e2 19.6AR

Ta 3 T12 113

T12s0 Ti2e} T12m2 T12=3 Y124
7130 17911 19,504 24,233 30,652
Ti3el 19,759 24,847 31426
4 T13=2 27,546 4,471
B T13=3 19,481

2 e e VR AT TSIV TR, LW

Te 4 T12 T1)

? : T12=0 Ti2ay Ti2s2 T12%3 Ti2a4
‘S Y1320  23.732 25,042  30.018 364627 424103
§ l T13s1 25,233 30,537 37,297 424669
ft L Y13a2 33,429 40,504 Ubatyt

; Y1323 48,677 51,561

: T1ded 564425
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EXPECTED [NCREASE IN ASSETS, 1000°'S OF $
1 YEARS AND O RID OPPORTUNITIES REMAINING

| o 0

Ta 4 122 123
. T23a0 T23w) Y23s2 723} T23nk
i 7220 28,444 47,233 44,0817 40,871 48,096
: . T22«) 31,923 49,431 48,096 53,479
. 1222 40,871 53,479 51,704
S T22e) 51,704 67,444
; ) 72204 60,4677

t Y12 o

Te 4 4 T2y
T23a0 T23es]) Y232 123s) T23e4
Ti2=0 47,233 49,43 83,479 7,464 60,677
Ti12m} 42,103 42,649 46,148 51,591 56,425

1 Y12 713

" 3 ' Ta 4 Y4 H
T12«0 T12e] Ti2e? T12s) Y124

. S YileD 40,677 6,428
. t_ T13a] 56,429

' 2 0 o

Te 4 122 T2
? 12300 T23m) T23=2 7233 T23a4
R T22e0 30,586 48,269 46,227 42,074 49,854
‘ v22w) 33,952 50,492 49,554 54,570
T22u2 42,074 54,570 534361
1 Y22e3 83,361 69,134
- Y224 42,215

- 2 Y12 0

] Te 4 4 Y23

1230 T238) T2302 72343 T23s4
i T12=0 48,249 50,492 84,570 59,136 624215
Ti2a] 42,103 82,649 46,148 51,581 56,425
V12«2 42,193 42,649 46,148 814551 54,425
2 T12 T13
Ts U] 4 @
T12=0 Ti12m) Yi2m2 T12=)] T12a4
T13a0 62,21% 56,42% 56,42%
Y13al B6,425 86,425

T13s2 656,429
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T22u0
T22wi
T22e2
Y22e)
T22u4

T12=0
T12m1
Y12=2
T12a)

T13=0
T13=i
T1d=s2
Ti1dw)

T22«0
T22s)
1222
122s)
T22«4

Ti12=0
Ti2m]
Yy12a2
Yi12e)
T12a4

Ti13=0
T1ls}
T13u?2
T13n)
Tid=u

EXPFCYED [MCREASE TN ASSEYS,

YFARS AND

Y?23ah
32451R

123an
5N.034
42,42R
42,428
2,428

T12=h
63.AGA

T23a0
32,704

T23an
RO, T9R
43.2nR
43,2pR
U3, 2¢R
4d,2n8

T12s
h445n00

O aln NPPORTYUNITIES REMAINING

3 0 0

Te 4 122 123
2%} ¥21m2
0,034 47,7119
15,291 81,470
43,874

3 T¢2 0

Tm 4 4 723

T53e9 Tr3m2
51,470 86 ,A26
49,957 44,322
42,957 44,322
42,987 4b,322

3 T12 T3
Ta 4 4 4

Ti2s) Ty12m2
6,425 §56,42%
Sé,425 56,4d%

Gh,up8
4 0 0
Ts 4 122 T2

T23s T23=?
50,798 49,773
35,140 52,08%

43,478
4 T2 0

Ts 4 4 Y3

Y23m| T21m=2
52,08% 68,95%
43,734 46,904
43,736 Ub,904h
943,736 A, 9RA
43,736 Uh, 984

4 Y12 T13
Te L'} 4 u

Tyom) T)2:?
56,705 £4,70%
Gh,a708 Qhe7NE

She778

1NNNes OF %

T23=)
43,874
61,023
55 ,A26
B4,874

12383
4G4RS
61,551
61,581
51,581

T12=3
Bd, 425
56,425
66,405
56,425

723s)
43,4678
51,074

55,956
55,314

121s)

607646
52,MN%2
52,032
R2,032
82,0132

Y17=)
Goe 705
54,708
564705
G4, 7N5

T23mb

51,023
5h.026
4,874
a0, 4805
43.8%R°

T23uh
41,858
§b,425
54,426
GhM25

T12a4

T?23=d

51,074
5549865
55,336
Lﬂc"\‘)
AU ,500

T221al

444500
SheT05
Shy 705
She7ch
BAING

Ti2a4
Sh,TN5
ghyIrS
G§hy 705
GA, 919
&R, 327
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EXPECTED INCREASE IN ASSETS, 1000°'S OF $
I YEARS AND | niD OPPORTUNITIES REMAINING

1 0 o
Ta 4y Y22 T2
E Y230 T23a) T23w2 T23w) Y22a4
i T22a0 31,400 80,448 49,525 45,530 2,848
A 122e1 36111 53,664 52,848 %A ,048
' Y222 45,530 56,068 8,476
3 122s) 55,476 Alelbb
E v22s4 43,330
é 1 T12 4]
: Ts 4 4 T2
E Y2320 T2%a) T23m2 T23s) Y2i=4
i Y12e0 50,448 53,464 58,068 blelbé 63.338
E T12e) 54,668 56,912 40,29 63,221 85.521
E 1 TI2 T3
- ' Ts Y 4 4
]
E T12«0 Y12} Y122 T12=) Ti2m4
s T13s0 634338 65,521
; T13s1 62,304
5 2 0 G
§ Ts 4 122 T23
! T23s0 T23e} T23e2 T23s3 T23a4
: T22=0 34,302 62,289 g1,88¢ 47.411 55,271
1229} 3N L0 B5,49% §5,271 €9,927
122u2 w7,411 59,927 50,241
Y22a) £8,261 63,978
T22s4 654995
5 2 112 0
. Te ] 4 7123
T23a00 T2%1 T23e2 T23e) Y23sH4
112a0 52.2R9 65,49¢ 9,927 63,978 654995
E . Ti2a} 554612 57.997 61,651 65,395 67,873
: : T12e2 564322 508,608 624,243 66,030 684503
2 T12 T13
Te Y 4 4
T12s0 T12s} T)12e? T12=) Yi2ul
T130 65.99% 67,87 4R,B03
t13a} 64,794 b4 ,794

T13s2 LU ,794
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EXPECYED INCREASE IN ASSEYS, 1000¢% OF ¢
1 YEARS AND | Ain OPPORYUNITIES REMAINING

3 0 o}
T 4 122 123
! Y23a0 Y73} 723m2 T23e) T23mb
T22%0 17,897 865,266 SU,1AY 504204 §7.6u42
Y22s] 41,381 67,5413 57,642 624,224
T22m2 0,204 62'22‘. 600933 .
T22e3 40933 46,591
T22s4 69,066
3 T12 0
Tm 4 4 723
T23e0 T23m) T23s2 T23e) T23a4
Ti2=0 654246 57,5643 62,224 66,59} 69,066
Ti2s| §6.909 58,6852 42,R1° 66,922 49,801
T12e2 57544 59,422 63,390 67,855 70419
. : T12a)3 568,289 60,141 44,075 48,226 71,120
’ a T2 113
. Te 4 L] 4
N T12a0 Ti2m) T12e2 T12w3 Tiza4
T13u0 69046 69,8014 70419 71,120
; T13e} 67,034 47404 67,106
Tile2 67.034 47,106
Ti3m) 67,106
: _ Y o ] .
! Te 4 T22 T2)3
i
7230 T73m) T23s2 7233 Y23=4
] : 12240 40,613 SR, 454 64,070 62,486 4N, 22R )
| T24m} 43,904 40536 60,228 b, 67
| T22w2 62,666 b4 ,6A7 A3.821
. 12223 43,821 69,317
’ t22a4 71,985
! 4 T12 G
: Ts 4 4 Y23
. . T23an T23m1 T23s2 T23=)3 T23=4 |
| ‘ T12=0 68,856 60,536 44,587 49,317 714955 ;
] Ti2a) §7.8R6 59,453 £3,234 67,772 71,0%i 3
T{2u2 5R,378 59,903 63,673 68,290 71,556 :
T12=3 59,073 60,48 t44219 68,808 724103 :
| Ti2a4 59,33R 40,708 s4,431 69,0A5 72,3418 :
4 T12 T13 i
Ts 4 4 4 i
T12a0 Ti7m) T12m2 T12m) T12a¥ ?
Ti3a0 71,985 71,051 714556 72,103 72,341 }
1 Ti3s} 68,925 68,925 68,970 69,224 ;
3 T13e2 48,925 68,970 6%9.224
Y{3el 68,970 49,321

T13m4 £9.94)
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EXPECTED INCREASE IN ASSETS, 1000°'S OF s
1 YEARS AND 2 alD OPPORTUNITIES REMAINING
1 0 (]
Ta 4 122 123
Y23a0 T23s} Y23e2 Y23a)} Y23mh
T22e0 13,614 62,567 52,477 ug, 443 £5,832
T22m) 319,116 56,604 55,832 60,940
T22e2 48,463 60,740 57,838
T22=) 57,838 43,484
T22a4 45,004
1 Y12 0
Te 4 4 23
T23a0 T23=) T23m2 t23m) T23a4
T12a0 524557 56,604 60,940 63,484 65.00%
Y12 624377 45,471 68,781 70,519 71,626
1 T12 Ty
Ta 4 4 4
Ti2ed Ti2s) Y122 7128} T12s4
Ti3s0 65,004 71,6264
T13a] 72,047
2 1] 0
Ts 4 Y22 Y23
T23sD 234 T23e2 T23=)} T23=k4
122wl 36,624 S4,761 55,160 50,629 88,629
T22s1 41,518 58,585 58,629 43,098
T22a2 50,620 63,098 41,1130
T22m) 61130 sh,811
Y22a4 48,200
2 T2 0
s 4 4 123
T23«0 T23m) T23u2 T23s) Y23el4
T12x=0 544761 58,585 63,098 66,R11 68,200
T12s) 64,101 67,502 71,209 73,978 78,2513
T12w2 65,528 68,818 72,534 75,427 76,700
2 T12 T1)
Te [} 4 )
Y1220 Y12} T)2e2 T12e) T12e8
T13a0 48,200 75,283 74,700
T13a} 75,346 76,1523
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122w
T22m}
rzi-z
T22m)}
T22mi4

T12s=0
Ti12et
T12a2
Ti12s)]

Ti13=0
T13=)
T1l3=2
T1ds)

T22e0
Y22u]
T22a2
T22=)
T22=4

Ti2=Q
T12w)
Yi2=2
T12s)}
T12ny

T13s0
Tidu}]
T1d=2
T13a3

EXPECTED INCREASE IN ASSFYS,
2 piD OPPORTYUNITIFS REMAINING

I YEARS AwND

T23a0
41.0n9

T23s0

SB8,179
hé, 191
47514
A TR LY

Ti12a0
7149RD

T23a0
45,092

T23a9
42 ,R5%
ARL229
AP 340
70,904
7?2.382

T12s0
Tbel3R

3
Tem [}

T23m}

58,179
LE N 5 Y:]

3
Ts 4

T2vm}
61,111
A%,097
704347
71.9n0

k)
Tw L]
Ti2m1
TR,279
7R, 140

£

Tn 4

T2>3m
62,855
48,781

-~

T23m}

65,178
70,744
71,040
73,139
78,400

4
Tw [

T12m}
RD,A70
R0,154

0 a
T22 T23
T23=?

E7.742

6.1
Rl,4177

T2 0
4 Y23

Y2342

AR LAT7Q
73,144
T8,627
7A.180%

Trz Y1)

4 4
Tir=?
79,737

79.006
79.312

0 0
T22 T23

T21m?
Al 4RAS
AS, 178
87,477

T12 8]
4 T2

T23u?
A9, 514
T4,792?
7R,921
77,269
78,420

12 Ti
] 4

Yi2w?
A?,p8¢%
Al ,NAD
Ai,3n|

1oNgee NF

T?23m)
83,437
Ay 416
48 ,R79
44,347

T23=3
70,043
76.,5R7
78.2%5
79,4690

T172=3
R854
19;“58
B0 157
ADL.S10

T23=3
§7.472
ht 283
69.514
AB 422

Y23=3
73,995
73,549
79.9%%
L TPRYY)
Ba2,467%

T12a)
/3,400
R}.950

R2.177
na 484

T23ml
IS LR L)
48,879
44,347
TOHLQU)
71,940

T23=4

71,980
7R.279
79,732
Bl,u%é

Ti2=a4

T23a4
452803
A£%.514
AR 427
71,995
Thy12R

T23=4
Thyt IR
AQL 470
A2,NRY
AV 600
Y TY

T12a4
A4 97
a2,721
aZ,9Nn
AN, 14A
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EXPECTED INCREASE IN ASSEYS, 1000°S OF §
1 YEARS AND 3 AlD OPPORTUNITIES REMAINING :

1 (4] 0
Tm 4 Y22 123
T23a0 T23= T23=2 T73e)} T23s4 .
122=0 35,450 544309 B4 504 504509 57,798
, Y22.} H144939 s ,880 57,798 62493R
3 , T22m2 50,509 62,938 594320 ‘
3 T22e) 59,320 44,935 ,
, . T22uYy 6,047
H 1 12 o
? Tm 4 4 T21 ' '
3
+ 3 53 Y23s0 T23m) 12382 T23e3 T23m4 !
4 T12=0 64,4309 58,880 62,938 64,935 46047 ,
; Ti2a} 67,207 70,741 73,941 76,141 78,489
) ' 1 12 113 ' !
é Ts 4 4 4 _
L T12e0 Ti2e) Ti2w2 T)2=3 Ti2md
N F T13=0 56,047 75,489
b T1dew} 80,766 . ,
F 2 0 0
i Ts 4 122 T2)3
T T23a0 Y23a) T23m2 T23e) Y234
E Y2220 38,381 56,587 57,293 52,892 404,6R6
- T22u} 3,810 60,933 60,684 65,4333
E' Y222 52,892 654333 62,910
' T22w) 62,014 68,474
b T22s4 69.490
2 112 0 . !
Ts 4 4 T2 o
Y23«0 ¥23m]) T23e2 1T23s) T23nl '
T12n0 546,587 60,933 6%,33) 48,474 " 694490
Yi2n) 69,489 73,484 77,159 79,340 10,029
Y1222 71,384 75,248 79,008 at,%00 A2,068
2 T12 T1)3 '
T 4 4 §
T12=0 T12sy T12e2 T12=) Ti2ub
T13w0 69,490 90,029 A2,06R
T13wl B4, 457 RLL,178

Ti3e2 87,072 -
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b : |
EXPECTED ﬂncntnse N ASSETSG, (000 NF 8
1 YFARS AND 3 RID OPPORTUNITIFS REMNINING

3 0 0
Tu 4 T22 v23
1 1
T23a0 Yr2.t | T23m? To>30)
T22=0 43,149 40, ?R9 60425 56,148
122s]) 47,438 L 6Y.ATR T A3 ,AR]
"22-2 “9.'““ AB.““D
T22=) ' ' Ab,3R6
T22e4 ’
. ; ATz o
i | _ Te ' 4 4 T23
3 g : | 5
' T23=0 1 T2%s T23m2 753-3'
NlZ-O 6”0299 63.578 63.““0 72-0““
7 Ti2ml | 72,144 75,4958 813,061 A2,hR2
' T12e2 73,954 77,429 AL AUS ng,788
! | T12u) 764534 79,541 RY,nA) R7.186
. ‘ L 1 . ) t
bk . I3 712 71}
O & i ! Te ] 4 4
1 .
C ‘ T1220 Ti2m) Ti2s2 T12m)
[ Ti3s0 734607  A3,hR7 ARG 77R RALINY
o . I JELY ‘ A7, 474 R9,303 91,018
' ; TlSIZ e - 90.152 9|.R39
o T13=3d , . : 9;.364
' : ¢ 0 o
l; \ foTe 4T22 T23 !
] , , T23a0 T23m) T21m2 T23%3
Lol Y22s0 48.041 A% ,537 AB 124 614247
b i T22e 1 52,500 6R,57% ' 48,508
: T22=2 1,247 73,032
; ! T22u3 : 71.207
R i T22=4 ,
-l _ W tiz o
" t . . ' iTw 4 4 T23
M | h . !
: T73.0 T53m) Tr3m?  ¥238)
T12=0 A%s517 ' 48,5768 71.03? IYLAR
; o T12at 75,252 78,487 A2.A213 AG,728
4 : _ T1282 174,917 "0, 115 R4,38) | A7,A5]
; : 1 Y)2u3 79,247 82,008  BA3IR4 T 90,0R)
! ! T12e4 M1 RAL . A4, 4m) . AA,41S 02,514
i . 4 T12 Y13 ;
i ‘ L o T4
. [ T12e0 T1{2ey - Tiam? T12m)
; T13=0 784543 A7,053 RI41 79 9145R0
2 . | , Tidwl 89,773 - 91,450 93,388
: T1322 97,391 ay.117
L T13a) ; 95,004
I: TiIud
4
|

Y23ub

63.ARY

LALH40
Ahy3Rb
72.NuN
7%.482

723-“
73.682
nl,4n?
AR, 77n
aR,304

T{2=4

Y23l
&4R.5n8
73.03?

71,207
TheRYY
TR,S4D

T2imH

7R 541

a7,063
A%, 179

91,580 .

o4, 1ul

T12=4
4,144
94,826
98,491
94,292
974108
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EXPECTED INCREASE IN ASSFTS, 1000'§ OF ¢
I YEARS AND 4 RID OPPORTUNITIES REMAINING

1 0 0
T= 4 722 123

T23=0 T23m} T23m2 T23w) T23a4
! . T22e0 36,973 85,770 56,200 514938 59,094
i T22=] 43,302 60,4704 59,094 6494332
3 T22a2 51,935 644332 60,296
e Y22=) 60,296 6%5.806
122wy 46,700

1 T12 n

Te 4 4 T23

! T23a0 Y23st 232 723a3 72384
: Y12«0 $5.770 60,704 64,332 65,886 4h,700
; Ti2e) 70.604 74,35} 77,378 784241 8,524
i

: 1 T12 1)

Te 4 4 4

|
B
‘
b
g
3
k

» 5 Ti12=0 T12e) Ti2u2 T12e) Ti2x4
i : T13s0 66,700 70,524
t Ti3wl 87,39g
| 2 @ o
g T= 4 722 123
% T23«0 T23s) T23m2 T23=} Y23ub
3 122a0 39.841 S8, 105 BR,931 54,556 42,082
) T22s=1 45,724 62,885 62,082 66,971
: I T22e2 54,8564 56,971 63,847
4 1223 63,847 49,488
. Ti2sy. 70,319
2 12 o

Te 4 4 Y23

Y230 T23=]) T23u2 723=3 T23s4
T12=0 58,105 62,885 66,971 49,485 70,319
T12m2 75,308 79,527 23,194 85,278 85,440
2 712 713
T 4 4 4
T12=0 1120} Ti2m2 T12s) T12=4
Ti3=0 70.319 03,23§ 85,640
Ti1d=} 91,371 93,840

T13=2 95,307
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T22=0
T22=])
T22m2
Y2221
T22a4

T12a0
T12=1
Ti2=2
T12x3

Tilu0
TiIn!
T13w2
Ti3wld

T22=0
Y22=}
T22%2
Y22u3
Y22

T12»0
T12x1
T12u2
Ti2= 2
T12n4

T13«0
T13s]
Y{in2
Ti13n3
T1iInu

!

EXPFCTED INCREASE

tN ASSFTS,

YFARS AND

3 0 0

Tu 4 Y22 123
Y23m0 T2lm| t23s2
44,989 hl 7R3 AR24240D
49, A4 ADo94H
SR, 1NA

3 T2 n

Ta 4 4 Y23
T23mB T72am} T23m2
Ale9R] 48,94y TG4l
7640R9 A0,218 aY,unQ
TRe2NH A2,2n2 Ak ,550
R14245 /4,709 A9,299

3 T2 113

Te 4 Y y
Ti2m0) Ti2my T12m2
TH LRI A R7,228 R9,717
4,887 974225
YA H20

Y4 o] ¢

Ta 4 T22 v23
T23aN To2a) T23m2
50¢%5907 &7.,72% A7 4R3?
85,6818 71.527
A3,947

4 T2 n

Ta 4 4 T23
T?23al T23=1 T21=?
474725 71,627 75 ,AN?
a0l.0y2 A31,748 RY, 984
R2,049 AR 773 ap,.nNsa
RHLRQ7 PRLIYD D bUb
na,5¢1 91 ,68R7 96 ,87N

4 T12 T

Tw “ 4 4
T12ep Tirw) Tiom2
80e3n? ?1,307 013,965
97,424 100, 1N9
10t utt

100n*'s NF %

1723w}
58,108
AR, A48
70,433
67,217

T23m)
73,471
Rb&.AL4
A9,137
92,079

Tt?=3
92,R24
29,652

1n|.N39
1n2,770

1233
AJe947
71.070
75,A07
73,284

T23=3
78,884
20,404
23,178
06,947
2,402

T12=3
96,9813
1n2,5%38
tny ALY
tng 424

4 pInD OPPORTUNITIES REMATINTING

T?J-q
AR 64R
727,423
47,817
?%,47)
F4,R24

T73a4
74,R26
R7,228
A9.737
02,a3d

T12x4

T23ad
71,070
7:0307
73,284
7R,AAL
AR, 3A2

T23ad4
ANLAR?
21307
931,955
oh,907)

]nﬁ._'\“&

Ti2u4
10N5ub
1nde727?
195,99}
1n7,ucR
10R,991

o
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EXPECTED INCREASE IN ASSETS, 1000°'s OF $
1 YEARS AND 5 pip OPPORTUNITIES RENAINING

1 0 1]
Ta 4 Y22 123
T23aD Y23a} T23m2 T23=} Y234
12220 38,332 57.086 67,482 52,931 89,987
T22a} H4,794 62,148 59,987 65,304
) T22e2 52.931 65,304 60,939
v 122a3 40,939 66,513
: - T22a4 474,130
: 1 T12 ¢
: Ts 4 4 v23
: T23s0 T23m) T23.2 T23m) T23s4
T12e0 87,086 62,1648 65,304 664512 67,13C
Ti12s}) 73,244 771314 79,789 A0, 443 a0,598
1 Y12 Tia
Ts 4 4 Y
‘ T12=0 Ti2=} Yi2=2 T12w} T12sk
; T13a0 47,130 80,5%8
: T13u} 92,237
2 0 0
: Ta 4 122 Y223
' 1230 Y23a) t23m2 T2)=) Y23s4
T22x=0 41.109 59,463 40,298 55,773 63,104
\ 122s} 47,322 b4,511 63,106 68,148
. 12222 56,773 48,168 ah,542
; T22«) 64,542 70194
122=4 70,987
2 T2 (1]

Te 4 4 Try

e mewry = e v

,’ Y23a0 T23m) Y23m2 T23=3 T23s4
L 1120 89,443 44,511 68,148 70.194 70,957
£ T12s] 76,343 AN, 723 83,951 85,303 as.489
' T12e2 70,526 82,0849 R4,240 87.906 a8, 113
E 2 112 713
[ Tm 4 4 4
3
E Ti2sD Ti12w) Yi2a?2 Yi2m) T12n4
i Y130 704987 B8 ,489 AR, 113

Ti3=1 96,425 99,483

Tile2 ‘ 101,381
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' i
' E EXPECTED [NCRESSE IM ASSFTS, 1000¢=% OF §
* ¥ | YEARS AND & RIN OPPORTUNITIES REMAINING
N
f
3 , 3 0 o
* 3 ! Ts 4 722 123 3
' 5 T23a0 Tr3e4 T23m2 AZRLE] T2384
. . Y2220 46,608 63,586 YL 59,428 67,015
' T22w) 14512 IS ACEL] 47,015 71.97%
T22a2 59 ,52R 71974 LR L,9R
T22e3 68,918 74,566
: T22e4 78.771
! } 3 T2 o .
g Ts 4 4 t23
1
i t23a0 Tr3u1 T23m2 T73m3 T23a4
j T12e0C 634504 47,934 71,974 74,566 754771
: 11281 79,499 BRI 908 A7.796 79,509 a%9,871
. Yy2e2 R1,640 RE 688 90.,C7% 92,183 92,542 g
Y123 AN, BUQ 8B ,697 93,0R) 05,482 95,919
j i 3 T12 T}
- R Ts '] 4 4
: TI2=D Ti2s) T12a2 T12=3 Ti2s4
! T13s0 754771 89,871 92,542 95,919
. T13st 99,822 ipd3,087 105,994
! T13de2 : 104,904 107,056
; T13e3 110,197
{ 4 0 o]
. Tu 4 122 T23
i .
: T23s=0 T33m) t23w? T23=)} T23s4
) T22«0 62.811 49,722 76182 46,014 73,106
; T22x) 58,127 74,673 73,106 77.972
1222 LA, 014 77.972 75,02%
Y22u3 75,025 604613
: T2284 R, po4
| k-
! 4 112 ¢ »

Te 4 4 T23

7230 T723x1 Tras=? T23=3 T23nl
T12=0 69722 74,072 77,972 RO.613 Rl.894
Y12si BI,996 8R,1219 924,127 94,008 94,405
T12e2 RbellD 90,292 94,468 96,874 97,412
71283 A9,1n6 92,044 97,326 100,083 1n0,752
Ti2u4 93344 9,774 101,147 1N4,263 105,077
; 4 T12 T3
Tu 4§ L] 4
. T12e0 Ti2e Y1282 ' TELE! Yi2e4
. T13x0 R1.B94 4,608 ©7.412 100,752 195,077
4 T{3u} 103,255 106,542 109,475 1124399
N T13e2 1CR, 340 111,306 114,227
g T13s3 _ 113,510 114,331

T13As4 1tR, 496
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EXPECTED IMCREASE IN ASSETS, 1000°S OF $
1 YEARS AND &6 AlD OPPORYUNIYIES REMAINING
1 0 o
Yu 4 T22 7123
4 T23«0 T23=) T23a2 T23s) 234
E T22=0 39586 58,273 56,509 5346265 604609
- ‘ T22m) 45,994 630342 60,609 650982
i, ' T22a2 £3.625 65,982 81,372
) 3 Y22=) 614372 &b,o928
. Y22=4 67444
' 3
7 : 1 T12 0
. : Ys 4 4 rv23
; Y230 T23m} T23s2 1233 T23=4
i T12=0 58,273 63,342 65,902 66,928 674444
: Ti2s| 75,694 79,379 B1.666 2,149 82,249
¥
E 1 T12 v1)
f Tw 4 4 4
: Y12=0 7122} T12e2 T12e3 Ti2m4
s T13=0 67 o444 82,249
{ Y13s] 95,88
£
f 2 0 o
; Ts 4 Y22 123
g T23.0 T23m) T23m2 72383 T23ué
; T22e0 42,430 60,727 61,436 864662 63,886
. ; Y22e) 48,652 85,863 63,856 69,041
. 3 122e2 56,662 69,041 85,107
’ f T22a3 65,107 70,767
P Y224 Vi U474
F
E' 2 T12 ]
Ts 4 4 723
. T230 Tza| T23e2 T232) T23a4
Ti2«0 60727 65,R43 69,041 704767 Fleti74
1 T12e} 79099 83,434 86,232 87.101 87,197
f Ti2e2 814343 5,688 - 88,640 89,85] 89,959
: 2 T12 713
; Ta 4 4 g
3 T12=0 T12ay Ti2m2 T12a) T12e4
] T13=0 Tlel74 87,197 89,989
3 T1da! 100,166 103,671

T13e2 105,809




EXPFCTEN IMCREASF M ASSFTS, {000¢c OF &
I YEARS AND & AIn NPPORTUNTITIFS REMATINING

k] o 0
Ts 4 Y22 v23
T2%al} T721as1 Y2ia? T7>3m3 T23ul4
T22x0 48, jpn 45,10} 65,5521 6DR98 4B Y94
T2?=} 53,098 69,672 4R, 194 ?3,221
; T722u2 AU LA 73,221 69,8392
; T22=) 49,892 75,529
v T22w4 A TYLE
3 T2 0
3 Tw 4 4 v73 .
T23x0 Tr3m) Y23m2 T23=3 T23wl
1 T12=0 TR 3] A9 ,072 73.221 76,529 76443
i Ti2e) n2eby2 A7,137 90a542 91,732 91,9R0
H Y122 Al 840 R9, 324 072.947 94,498 QU711
E T12e) AR, 149 92,272 946,244 98,102 LLIPR Y.L
! 3 712 T3
i Te u L} Yy
E T12s0 Tirm) Tiz2u2 T12m=3 T{2a8
; 3 T13e0 744643 91,980 o4,711 98,388
& T13s] IN3,ENT  INn7,379 110,742
t Ti3e2 109,629 112,929
I T1In) 115,497
I
E 4 0 0
! Ts 4 T22 23
]
! T73al T21m) Trim? T73m) Y234
: 72220 84,736 71,843 72,129 67,778 74,8058
T22s1 ADL219 Th2R7 74,8208 79,770
T22u2 6&7,72R 79.770 Tholinh
T22=) 76,456 f”2.033
! Tr22u4 R, |24
4 T2 0

Te 4 4 T3

P AT e e g e M

; T23an To2am Tr2? T23=3 T22=H
: T12e0 71,543 76,757 79,770 2,033 AYe124
3 ' Ti2wi R7,510 91,5948 96,530 047925 97,347
"1 : T12u2 A9.777 94,272 9. nA% 99,978  IN0.314
’ ’ T)?=) 2.907 97,089 101,248 1A3, 394 TLAPE.L L
T12ud 97,412 1ny,2A5 105,577 1na,045% 10R,40%°

4 T12 T

Tm 4 4 4

TR I T

: T12=0 Tizm} 122 Y12e3 124
¥ T1de0 RY, 124 97,347 IN0.314 103,894 J0R, 609
; T13al 107,758 111,376 114,737 118,344
3 T13s2 113,544 116,918 12n,591 i
: T13wd 119,422 123,177

T13n4 124,300
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EXPECYED INCREASE IN ASSETS, 1000°'S OF S
1 YEARS AND 7 miD OPPORYUNITIES REMAINING

1 0 0

g Y 4 T22 T3y
T23=D T23u} T23m2 723=) T23u4
3 1220 40,659 894342 59,334 54,109 41,044
- YT22e1 46,988 64,283 61,004 46,454
T22e2 S4,109 664454 61,4702
¥ Y223 41,702 470244
E . T22=4 67.70%
] T2 0
Tm [ 4 723
_ T23e0 T23e) T23e2 723} T23x4
3 T12«0 854342 64,283 hbousH 874244 67708
E Ti2a1 77,723 81,228 83,180 83,573 8ls623
f 1 T12 713
: Ts 4 4 4
T12a0 Ti12e} T12e2 T12u3 T12e4
Ti13In0 67.70% 83,62)
Ti3al 98,713
2 0 0
E Te 4 T22 Y23
' T23a0 T23=| T23m2 123=3 T23e4
I 7220 43,589 61,904 42,383 57,313 64,449
[ T22e] 49,758 66“986 64,4949 A9.706
; T22e2 87,313 69,706 45,591
; 72283 45,591 71,237
: T22e4 71,931
. 2 Y12 0
f Ta 4 4 T23
]
3 . T23a0 To23m) Y21e? T>3=3 1234
% Y1280 614904 66,984 49,706 71,237 71,931
3 Ti12=} Ale565 85,710 B8,0)8 88,570 an, 630
; Y12e2 83,884 48,085 904614 91364 91,419
' 2 T12 T3 '
Ta 4 4 4
Ti12e0 Y92uy Ti2m? T12=3 T12a4
T13a0 ?71.9351 88,4630 921,419
LT 102,108 104,928

T13e2 109,243
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Y22=0
T22w1
T22s2
T2%2w)
122wl

T12e0
T12a])
T12e2
T12=)

T13smDd
T1iml)
TidIm2
T13i=}

T22=0
Y22
1222
T22=)
T22s4

T12=0
Ti12s]
Ti2e2
T12=)
T12wl

Ti13s0

T1le]
T1de2
T13a)
T1dn4

EXPFCTED [MCREASF

YFARS AND

T23an
49, H47H

T23s0
hAbeS27
RS 4527
A7,817
914242

Ti12=0
77,445

T23=0
LYYLFA

T23=0
73.207
904654
93,080
944352

Inla142

T12=0
N4q124

7 Aaln NPPORTINITIES REMAINING

3
Ts 4

Y23=)

h6,527
4,479

3
Ts 4

T723=
71,188
R9,952
°?,268
95,478

3
Ya [}

Ti12=}
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100,728 103,314
103,880 164,700
106,512 ice,570
109,873 t13,003
1712 o
Tu 4 4 0
4 4 Yas
Tals) Tyi=2
109,R73 113,003
101,997 108,894
? 0 n
Ys 4 T22 723
o4 g
T23s) T23m2
114,997 120,648
113,24 123,931
119,222
1 T12 4]
Ts 4 § v2a
4 4 4
T23st T23m2
123,931 126,432
118,547 120,808
1 Y12 T11a
Ta 4 4 ']
4 4 y
T12e) Ti2w?2
126,710

126,710

Ty2w)}
126,710
126,710
126,710

A7,37)

Tad=l

104,322
108,027
111,048
114,613

T3d=)
114,613
1ga 112

T23s)
119,222
122,740
126,432
124,58)

T23w)}
128,384
123,44¢

T12u=)

T32m¥
128,734
12RB 746
12R,794
12R,796

AR, ONY

T3lal

104,590
108,310
111.390
114,997

T3i=md

114,997
108,495

Y23ak
122,740
126,432
124,883
12R,384
130,899

T223luk

130,599
126,710

T12=4
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| EXPECTED [NCREASE !N ASSETS, {000 NF S -
; 2 YEARS AND © AIDP NPPOPTUNITIES REMAINING 4
2 o] 0
Ts L] 1] 0
4 TA2 ra3
T32«N Ta2m) Taze2 T12m) T32sH |
T33uld 78,43 1264710 120,808 123,440 126,710
Til=} R2,9R9 120,6 A 123,440 124,710
T33lu2 Pf'-.|;7 173.‘“‘0 126,780
T33n3 aa,0680 12A,710
T:‘SI“ 03.829 ;
2 (¢} 0
Ts 4 Y22 o
4 4 T3
T13a0 Tads) Tiam) Y3ds) Ta3eh
T22s1 ©74169 161,148 103,937 105,040 105,341

Y22s2 1cO. 148 104,225 107,257 1ng, 697 109,010
Y22u3 103.246 197,176 110,486 112,118 112516
T22u4 106480 110,253 118,438 115,403 115,640

2 T2 o}
Ta 4 4 0
Y 4 Tald
Tad=0 Tam| Tiis2 Y3383 T33lmk
T12=0 1nb.45R 110}253 113,635 115,403 115,840
T12m] 98,0136 101,997 Ic%.894 1ne,112 108,495
Ti2m2 9R.014 1n1,997 105,694 108,112 10R, 695
2 (v] o

TYe 4 T22 123
! L] 4 u

Y12m0 116,840 126,404 127,8R1 130,096 132,099
Ti2st ICR666 118,547 120,800 123,440 124,790 |
T12w2 INR, 4695 118,547 120,808 123,440 126,710 ‘

N . T23m0 Tr3m) t23e2 T23m3 Tr3e
i Y22=0 AB.BOR 115,840 122,372 120,618 124,429
. T22ml 114,405 128,404 124,429 127,881
v T22w2 120,418 127.RR1 126.287
. 122=3 126,287 130,096
§ T22m4 132,099
. 2112 0
3 ?- Ts 4 4 T23 ‘
: o 4
- 3 f L] 4
- 23 t2381 T23m2 T2 303 T23m4
‘. E’
. &

2 712 113
Ts 4 4 4
4 4 4
. Ti12«0 Ti2u) T12=2 T12e3 T12al T
T13a20 132,009 126,710 126,710
TiIm) 1264710 126,710

126,710
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t3i=0
T33s)
Y3lu2
T3¥a3
T33my

122
T22=2
T22»)
T22s4

T12=0
Ti2=]
T12m2
T12u)

T22a0
T22s1
T22a2
T22a)
T22m4

Y120
T2l
T12e2
Ti2w)

T13s0
Yidm}
T13e2
T1Ind

EXPECTED [NCREASE IN ASSETS,
2 YEARS AND 0 ni1p ODPPORTUNITIES REMAINING

Y3I2u0
79147

T3)=0

97.048
100,100
103,280
tob.6uB

7330

106,648
98,036
98,036
98,034

Y23=D
89,675

T23=0
1164539
108.695
108,698
100,695

Y12=0
133,332

3 0 0
Ts L} ] 0
4 Y32 ta
Ti2s| TI2w2
126,710 126,710
03,43 126,710
Bb,787
3 0 0
Ts 4 122 (4]
4 4 T3)
Tads| T33m2
101,129 104,098
104,277 107,508
107,282 110,018
110,818 1144137
3 Y12 0
Ts L} 4 0
4 4 Y33
T33=| Y33m2
110,518 194,137
101,997 105,894
101,997 105,894
101,997 105,894
'3 0 o
Ts 4 722 v23
4 4 4
T23a) Y23m2
116,539 123,281
116,513 126,318
121,548
3 T2 0
Te L} 4 7123
4y 4 4
To3n} T23x2
126,318 I12rR,870
118,547 120,808
t18.547 120.008
118,547 120,004
3 112 113
Ts 4 4 4
¢« 4 4
Ti12e Y122
126,710 126,710
126,710 126,710
126,710

1000's oOF

T2}
123,440
123,440
123,440

Rp,811

1333
105,277
109,085
112,580
116,087

T33a)
116,057
ipa,t12
1os,t12
108,112

T23e)
121,545
125,379
128,870
127,369

12393
131,191
123,440
123,440
123,440

T128)
126,710
126,710

124,710
126,710

T32aM
124,710
126,710
126,710
126,740

R, 57%

T33ek
105,806
109,394
113,015
114,83

T334

116,539
168,695
100,695
108,695

T23ul
12%,37°
128,870
127.346*
13141251
133,338

723sb
133,328
126,710
126,710
126,710
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A

Tila0
Tilm|
TYia2
Tilsl
T3¥my

T22=}
Y22u2
T22e]
T22ay

T12=0
Yi2=1
T12e2
T12s)
Ti2ey

T22=0
T22a})
T22m2
Y22m)
T2%ady

T12=0
Ti2s}
Ti2e2
T12w)
Ti2wq

T13=0
T13ul
T13Iw2
Tileld
T|dad

EXPECTED

2 YFARS AND

Ti2a0
78,792

T30
64113
98,924

102e204
1054892

T3InD
105.892
98 .06
9R.0nA
98,014
98,016

1230
A9,4395

T23an
1164046
1084695
1nR,695
1NR L 698
1NR L6985

T12a0
1334340

INCREASE 'N ASSFTS,
4§ 0 0
T L] 0 v
4 T3z vy
T2y T32w2
1244710 126,710
A3, 208 126,710
A, ANY
4 0 n
Ts 4 T2 n
" 4 Tya
Tyley T33e2
100,250 103,270
103,182 104,422
106,312 in9,e14
109,783 113,477
4 192 0
Tw 4 4 0
4 4 T33
T43m| T3)m2
109,783 113,477
101,797 105,894
lnl!997 105.81“
1n1,997 105,804
In1,997 108,894
4y 0 a
Ta 4 T22 T3
4 4 4
\ZETY T23u2
114,046 122,809
115,191 125,060
121,958
4 Ti12 n
Te 4 4 T23
4 L] 4
o3} Tr3m2
125,958 120,428
L1a,847 120,808
11R, 847 120,RNN
1a,547 120,808
1ta,5u7 120,808
4 Y12 T13
Ta 4 4 4
4 4 4
T172a) 1202
126,710 126,710
124,710 124,710
126,710

1000*s OF $

D AID NPPORTUNITIES REMAINING

T32=}
126,710
126,710
24,710

ag, 462

T3de)
104,535
108,057
111,784
115,529

T3i=s}
116,529
108,112
1084112
108,112
108,112

T23a)
121.158
124,970
128,428
127,183

T23=)
130,969
123,440
123,440
123,440
123,%40

T12=)

126,710
126,710
126,710
126,710

T32a4

126,710
12A4,710
126,710
126,710

874395

T33ml
104,892
ILLFLRF
112,247
116,044

Tilwd

116,046
108,695
1nA 495
108,695
10P 495

T2 ad
124,970
128,428
177.183
1A0,949
133,340

T23=4

133,340
126,710
126,710
124,710
126,710

Ti2n4

126,710
126,710
126,019
127,504
128,794
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T30
Tilal
T33is2
T3)al
Y33le4

Y22a)
T22e2
T22n3
72204

Ti2=0
Ti2si

T22«0
T22e]
T22¢2
T22a3
T22=4

T12«0
Y12ef

T13=0
Tidw]

EXPECTED INCREASE IN ASSETS,
2 YEARS AND
1 /] 0
Te ] ] (4]
4 T32 v3)
T32«0 Y32a) Y32=2
81,394 138,749 135,741
85,370 135,741
88,270
1 0 0
Ta 4 722 0
] 4 T33
7330 Tsdmg Y3is2
101147 104,567 1046.98)
104,496 100,024 110,709
167s101 110,510 113,29%
110,091 113,418 114,202
1 T12 0
Ts 4 L] 0
4 4 ry)y
T33=0 Tads) Tase2
110,091 113,418 116,202
110,994 114,302 1174172
\ 0 (1]
Te 4 Y22 va3
4 4 4
T23e0 T23m) Y23s2
90.878 117,944 1244242
186,494 127,222
122,782
1 N2 0
Ta L] 4 T2
T23s0 T23u) T23m2
1574944 127,222 129,974
118,949 126,93) 129,106
1 Y12 r1a
T L] 4 4
4 4 4
Ti12=0 Tt2ay Tt2a2
133.177 122,790

150,599

1000¢s OF s

Ty2m)
136,741
135,741
136,741

90,039

T33n)
107,954
111,70}
114,495
117,812

Tedm)

117,612
118,428

T23n)

22,782
126,364
126,974
127770

T23m)
131,594
130,832

Ti2m)

1 81D OPPORTYUNITIES REMAINING

r32aN

136,730
136,730
136,730
136,730

90,578

AR ITL
108,196
112,242
115,00%
117,944

A BT L

117,244
118,9,4°

T23a6
128,340
129,97
127,770
131,594
13),177

T23e4

133,177
132,790

Ti2ah

81
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EXPECTYED IMCREASE IN ASSEYS, (000*'s OF §
2 YEARS AND t RID APPORTUNITIES REMAINING

¥ 2 0 o
¥ Y« 4 0 o
§ 4 T32 33
: *a12e0 Taz2a1 Yaze2 3203 3204
i T33.0 R2.,081 130,899 129,106 130,832 132,790
: Taldsl 86,607 129,104 130,832 132,790 . 3
v T33w2 89,669 130,032 132,790 .
) T33a) 91,488 132,790
' E T33s4 92,143
; 4 2 0 o
: ! Te 4 722 0
% 4 4 733
v ; T33e0 Tadsy Tas2 Tadm3 T33a4
‘ ; T22s1 1014936 105,740  10R,349 109,326 109,547
{ tT22=2 10542458 109,141 112,004 113,295 113,566
_ T22s3 toR. 31! 112,098 115,174 116,634 1164978
; T22e4 1104864 114,560 117,684 119,229 119,595
i 2 T12 o
¥ T= 4 4 ¢
: 44 T
: Ta3e0 T33s) T3> Talw, T33am4
i T12e0 0104884 1144560  117,6R4 119,229 119,595
i T12x1 1114201 114,850 117,949 119,539 119,926 K
: T12s2 1114424 115,107 118,302 119,942 120,343
; 2 0 o )
L Te 4 122 723 ‘
4 i 4 4 4
! T23a0 Y2381 T23a2 7233 T23m4
v T22=0 924143 119,895 124,871 124,901 128,951
! Y2281 118,671 129,475 128,951 132,161
1 T22u2 124,9pt 132,181 130,436
! T22%) 130,436 134,286
3 7224 136,503
;n
: 2 112 )
Ts L] 4 Y23
T23x0 Y23m| T23m2 Y23m} TZ23m4 . -
. : Y120 119595 129,476 132,181 134,256 115,583
® T12m!  119.926  128,R23 131,111 133,047 134,886

T12s2 1204343 129.466 131,754 133,708 135,480

: 2 T12 113

Tw 4 ) y
4 4 4

1 T12u0 Ti2m] Yiom2 Ti2=) T12u4
4 1130 135.58) 134,R86 135,480

3 T13sl 132,430 132,430

1 T13e2 132,430
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3
b

T33a0
T3)e)
7T33e2
T3)x)
T3)=y

T22w])
T22s2
12223
Y22e4

Y120
T12a«}]
7122
Ti2as

1220
Y22}

T2202

12223
72224

Yi12=0
T12ml
Ti2w2
Ti12a3

Ti3aD
Ti13a]
7132
T1d=)

EXPECTED INCREASE IN ASSETS, 10005 OF %
! RID OPPORTUNITIES REMAINING

2 YEARS AND

T32«0
A3.894

T3laD

10244644
106,070
1096231
111,949

1
|
111,799
I1l.883

T23«0
94,112

T23u0

121,304
120,802
1214203
121,450

T1240
137.831

3
Te L]
4

T32=)
132,430
8,023

3
Tm y
4

T33s)
104,592
110,118
113,132
115,778

3
Te 4
4

Tads)
115,77
115,334
115,546
115,656

3
Yu ]
4

T23w)

121,394
120,341

w

Ts

L

Tr3x)
131,217
129,079
130,62
131,020

h

Ts y
4

Ti2}
134,%7¢
134,188

0 0
1} 0
T2 vay

T32u2
132,450

132,430
921,398

(1] 0

T22 0
4 Y33

T332

109,421
113,229
116,516
119,223

Y12 0
4 o
4 Y33

T3de2
119,223
11R,45%
11R,8R7
189,17

6 o
T22 123
4 4

T23.2
128,543
131,217
126,699

T2 0
4 To2s

Y23m2
134,029
1320503
133,151
133,578

T12 113

4 ]

4 4
Ti2e2
137,230

134,185
134,188

Ti2=}
133,708
133,708
133,708

93,3%3

T33m)
110,497
114,647
118,150
120,970

Tiis=}
120.970
120,378
120744
120,998

Y23m)
1264699
130,734
134,029
132,400

7T23=3
136,213
134,643
136,316
135,757

T12=)
137,489)
134,188
134,185
134,105

T32a4
136,480
135,400
135,480
138,480

4,112

T33nd
110,776
114,973
118,542
121,394

Tidal

121,394
120,802
121,202
121,450

T23a4

130,734
134,029
132,400
136,213
137.831

T23a4
137,831
134,579
137,230
137,491

T12a4
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T33=0
Talel
T33e2
T33=3}
T33m4

4
;-w-quwmnyﬂﬁfﬂwmﬂﬂmmmgmmﬂmng

- ————

T2im}
T22u2
; T22%)
; T22u4

-~

Ti2s0
Ti2et
Yi2m2
Y12}
T12e4

Y22u0
K : T22u])
g ! T22s2
vy 12223
o T2Zuk

T12=0
Tl T12a2
- ) ! T12u3
T12=4

T13s0
Ti3a}
ﬁ Tids2
! T13al
T1daH

EXPECTFD INCREALSE

2 YEARS AND

Ti2an
B544AR

T33x)
163,813
1n&,944A
110344
113.3265

T3l
113,325
111+594
Itleb06b
111728
111,394

Y239
95,906

T23a0
122947
1214116
121,443
121,64
12142ARR

T2l
13%.624

1 AIn OFPORTUNITIES REMAINING

4
Tw 4
m

Tx2a]

134,185
R9.,971

4

Te 4
4

Ti3=)

107,793
111,038
114,266
117,131

§
Ts [}
4

Ta3sg
117,131
115,313
115, 49q
115,649
115,247

4
Tu 4
4

TrAs
122,98
121,733

[}
T L]

Toamy
132,798
130,544
131,049
t131 .90
131,224

§
T2

137,466
135,741

IN ASSKETS,

0 0
o o
T32 133

Ta2e?
134,188
13u4,1R8

07,080

0 0

Y22 0
4 Tal

Taim2
110s457
114,143
117,479
120,423

Ti2 e

4 0
4 Ta3

Yals?
120,423
11R, 748
119,034
119,180
11R,8R0

0 0
T22 122
4 4

T23m2
129,980
132,798
128,042

T12 0
4 Y23

T23w?
135,404
133.0m
133.526
133,84R
133,708

Tt2 13
T|2u2
138,199

13R,Th
128,741

1000¢*s OF %

Ty2a3d

134,585
134,188
134,196

95,079

Tid=)

111,816
115,690
119,428
122,510

Tadel

122,510
1204448
120,961
1214181
120,887

T23s)
128,082
132115
135,404
134,024

T23=)3
137,024
135,400
135,953
11,312
136,197

Y|2m=)
138,574
135,76)
135,741
135,741

T32al

137,691
137,651
1374491
137,491

95,906

A& RIL

1124122
114,010
119,848
12294R

T33ad

122.94R
1214115
121444)
172144643
121,308

T23el

132,118
138,404
1A, 024
117,824
119,674

T2led
139,474
137,646
13,199
13R,874
17,479

Ty2e4
13R, 479
1150741
135,810
134,119
114,730
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Y3desd
T3dsl
T3ie2
T3lsld
T3ds4y

T22m|
Y22=2
T22u)
Y22

T12+0
¥Y12s |

T22«0
Y22=]
Y22m2
T22m)}
Y22u4

T12%0
T12=1}

T13ul
Ti13s}

EXPECTED [NCREASE IN ASSEYS, 1000¢S OF S

2 YEARS AND

T32=0
843,570

T33=0)

103,843
in7.01°
109,307
112,441

73380

112,441
118,934

Y2la0
92,488

T23=0
119,646
128,448

Ti12s0
|3q09‘l

2 BID OPPORTUNITIES REMAINING

1
Ts 4
4§

Ti2w)

143,644
A7,35¢

1
Y= 4
4§

Tsaa)

107,108
110,574
{12,687
115,378

I
Ts 4
Yy

Ti3w)

115,378
121,844

1
Tn [
4

T23e

119,644
118,604

1
T 4
4

723«

129,364
132,918

Ta 4
q

Ti12s)

137,814
136,407

0o o
0 0
732 vy

T32w2
L4u,761
144,761

20,272

Y22 0
4 Y33

T33m2
109,556
113,241
118,476
118,011

Ti2 0

4 0

4 133
T33m2

18,0
124,162

0 n
T22 123
R

T23=2

126,432
129,364
125,078

Tr2 0

4 723

4 4
T23e2

132,309
135,242

Y12 T1
4 4
4 ]

Ti2w2

Ty2s)

145,694
145,694
146,494

92,00°

T33:)

110,460

114,431
116,774
119,357

T33s)

119,357
125,239

T23m)

125,078
128,772

132,309

129,937

T23=)}

133,757
136,558

Ti2=}

T32el
146,588
1464585
146,585
146,588

92,48%

Ti3ak
110,691
114,693
117079
119,646

Tadsy

119,646
125,448

Y23sd
128,772
132,309
129,937
133,787
134,941

T23uk

134,94)
137,614

Ti2a4
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T33=D
T33¥n}
Tidm2

:T33l5

T3k

Y22s=]}
Y222
T22w)
Y22ul |

T|E-0

T12mi

Ti2=2

T22=0

7228
T22=2

T22m)
T22s4

T12sD
T12s1
T12=2

t

Ty1I=0
T13e}-
T1l3=2

!

EXPECTED -INCREASE TN ASSFYS, |D00'S OF &
2 YEARS AND 2 RID OPPORTUNITIFS REMAINING

715-0
A4 4,291

T3l=0

104.827
LNR,14S
110776
1132813

1
Til=D
113.283;
119.722
120,291

Y2340
94,2131

T23a0

121549
127,108
128,127

Tlh-O
l:"o’g“

2

Te §
Ly
Ta2m}

136,407
RE, 74

2
Te ']
[

T33s)

1n&,4A85
i11,927
114,407
116,778

2
Tm 4
4

T33e)
114,770
122,970
123,778

. F
Ts 4
§

723=})
121,549

121,027

-
]
s N

M

Tr3m)
191,863

135,590
134,934

2
Tu [}

Y

T 2=}

140,794,

139,328

0 o
0, 0
T32 vay'

T32m2
138,242
136,242

91 4A12

o o
r22 0
4 T3

753-2

111,073

114,797
117,546
119,667

T12 0

4 o
4 Ta3

I T33m?2
1194667
125,576

124,538 .

0 o
122 Y23
Y q:

Y23a2
129,.50R

131,063
127,443

1 '

Tiz o
4 T23
4 4

T23m2!

134,718
138,031
139,388

T12 Tia

Y4 4

4 4
Y12.2

142,116
140,170
140,427

T37-5
136,568
136,558
136,558

93,632

T3I=2
112,064
116,073
119,028
121,199

T33=3
121,199,

126,024
127,233

723w}
127,443
131,663
134,718
132,764

iy23m3

136,749

139,696
14],0809

T1203

Y32al

137,834
137,814
137,814
127,014

4,231

Tidml

112,294
116,343
119,349
121,549

Tads4

121.549
127,105
{2R,127

Y23l

131,683
134,218
132,984
1344749
137,734

T23=4

197,734
140,794
142,116

Ti2ab
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EXPECYED INCREASE N ASSETS, 1000'S OF $
2 YEARS AND 2 w10 OPPORTUNITIES REMAINING

7‘ 3 0 o
i Twn 4 0 0
) 4 T32 T3y
: T32e0 132=) Y3282 13203 Ti2ad
T33up LYYLLL 139,32n 140,427 141,089 142,118
. t33al 90,453 140,427 141,089 182,116
T33m2 93,882 141,089 142,114
133w} 95,894 142,116
: T33ey 96,417
; 3 0 o
o v, Te 4 Y22 0
. : L} 4 733
1313e0 Tyidmy Tyim2 73383 Ta3ad

T22a| 1054770 109,612 112,380 113,423 112,692 3
Y222 1n9.347 113,206 116,209 117,643 117,988 3
T22e) 112,305 114,124 119,384 120,946 121,314
T22e4 114,711 118,420 121,773 123,428 123,824

3 T12 0

K Ts 4 4 0

) 4 4 133
T3im0 Tydx) T33m2 T33n3 Y33a4

T12a0 114,711 118,42p 121,773 123,428 123,024
Ti2w] 1204686 124,031 126,913 128,319 128,443
Y122 1214179 124,780 127,83) 129,297 129,638
Yi2m) 121.720 125,391 128,423 130,195 130,56t

; 3 0 o

Ts 4 122 T2
L] 4 4 H't
, 2320 T33s) T23m2 T23e) T23m4 '
: ; 1T22w0 964419 123,824 131,488 129,613 133,784 '
! T22e1 122,984 133,898 133,784 136,924
. ‘ 1222 129,413 136,924 135,311
T22e) 136,311 139,114
7 T22wd 10,414
’ 3 Ti2 g
Tw 4 4 T23
4 4 4
T23s0 T23m) Y23m2 A FRLE T23=4
. T12=0 123024 133,898 136,924 139,114 140,414 G -
T12wl 1284643 137,406 140,063 141,922 143.181 »

T1202 1294438 138,817 141,479 143,373 144,887
T12e3 13045461 139,895 142,625 144,531 145,772

I 2 TR T e e T 41 N TR e e

3 T2 T3
Ys 4 4 4
4 4 4
B T12+0 Ti2e1 Tyze2 T12m3 Ti2a4 N
* 9 T13m0 140,454 143,181 144,587 145,772 ‘
g T13sl 141,676 142,590 143,385
T1d=2 142,867 143,637

T13a3 143,822 A
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O e

T1le0
T3im])
TAIn2
T33wd
T3Iny

: i T22m1
5 , T22a2
3 Y22a3

T22=4

T12wD
T12mi
Ti2a2
Ti2wd
T12uld

T22«0
[ ﬁ T22n}
. . T22w2
g i T27e)
i Y22m4
t
1

T12=0
TiZ2al
T|7uw?
Ti12=)
Ti2=4

T13=0
Y{imi
T1le2
T1lad
Tilnd

EXPECTED

2 YFARS AND

TA2s0
A?+4417

TN

108120
t114564R
{14,804
117.40A

T33a0
117406
121494
1214933
122,393
122.A764

T23a0
99,375

T23a0
12haA25
129,074
1304748
tyl.509
1924033

Y12«
1434285

INCREASE YN ASSETS,

4
Tw 4
i

Ta2sy

141,676
93,414

4
Ts 4
4

TyiImy
111,962
115,516
118,432
121,147

4
Te 4
4

Tyla)
121,147
124,930
125,577
176,101
126,404

[
Ta 4
4

Y2 3my
1264498
125,719¢

Ts 4
4

TAm)
1V, 616
13,049
140,149
41,134
191 ,7n4

4
Tw 4
4

Ty2e)
145,620
FHY, 64y

0 o}
0 0
Taz rIa

Tizw2
142.067
142,047

96,517

[} n

rT?2 0
4 Tay

T3im2
114,797
11A, 540
121.932
124,497

T2 n
4 n
4 Taa

Tiiw2?
124,497
127,940
12A, 747
129,442
129,789

0 o]
Y22 v23
4 L]

TI23m2
134,074
1Iheh1A
132,078

T2 o
4 721
4y

T721.2
139,413
141,421
142,740
tuld,7RY
ta4,321

T12 Y123
4 .4
4 y

Ti2e2
146,370
144,539
144,741

100ars 0F 8

? atn OPPORTUNITIES REMAINING

T12w)}
1uy, 022
143,822
143,22
98,417

TAd=)

115,20
170,013
123,406
1364274

Ta3=)
1264274
129,507
130,379
131,172
131,602

T232)
132,075
136,275
139,413
ta?,9RR

T2Im)
t4],798
143,504
tuyg,912
tN&4,070
tUh,b72

Ti1?2w)
147,519
1y, M5
1ug,8473
145,694

o O AR oS ST L A AT eSS A

TiZ2eé

146,772
145,772
145,772
148,722

99,375

Tilm4

116,112
120,320
123,999
1763696

Tid=4

124,494
129,74
130,745
131,583
137,032

T23ml

138,276
19,413
117,988
141,798
juaa,2an8

T23aH

143,.28%
145,020
L4hy 378
147,539
1uf,2a0

T12ad
4R, 2A0
14k ,.082
L44,Q4!
14A4322
1448585
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EXPECYED INCREASE IN ASSETYS, 1000¢S OF S
2 YEARS AND 3 A1D OPPORYUNITIES REWMAINING

i1 0 o

Tw 4 0 0

4 T32 733
- ti2e0 T2y T3202 TI2m) Ti2ak
P . 1330 854296 1504476  152,9%2 155,065  §56.634
f | 133s) 88,992  152,9%2 . 185,065 1864634
3 733s2 92,013 185,045 186,634
{ T33e) 931,580 184,836
. T33n4 23,987

it 0 o

Tw 4 Y22 0

4 4 vas
13360 T3vej Taae2 T33e3 T334

Y22») 105,873 109,240 (11.59%1 112,440 112,645
Ti2m2 108,642 112,327 114,980 116,113 116,374
- 1223 110,871 114,207 116,921 118,124 118,423

‘ T2204 119,300 117,077 119,592 120,770 121,047

N 2

1 T12 0o

Te 4 4

i 4 4 ras
7330 L ELLT] Tale2 T33e3 T33m4

T12=0 1t4.300 117,077 119,592 120.790 121,047
Y12} 123,784 126,441 128,480 129,403 129,600

1 o 0
TR 4 Y22 T2
4 4 q
Y2320 Y2am) T23m2 1233 T2)uk
12200 93,989 122,047 128,280 126,766 130494
t228% 120,184 130,081 130,494 133,987
V2202 126,766 133,%87 131,442
1 T22e) 13),442 133,244
‘3 12204 186,195
B! 1 Tz @
! Ta 4 4 T2 K
¥ 4 4 4
Y230 T23m| Y2382 T23s8) T23nk

7120 1214047 130,881 133.987 135,264 13464195
T12s] 1294800 137,384 139,843 14p,912 1414778

1 T12 Y13
Ts 4 4 4
4 4 4 _
T12e0 T12m) Ti2m2 T12e3 Ti2m4 3
Ti3a0 1384195  141,77%
T13e) 142,417
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EXPECTED INCREASE 1IN ASSFTS, 1000Ye OF $
2 YEARS AND 3 RID NPPORTUNITIFES REMAINING

i 2 0 9
{ Ta ] 1] 0
k 4 Y32 T3)
E TA2u0 Ta2wi Yy2s? T3%2=)} T32a4
4 Y33e0 A64,029 142,417 139,843 140,912 141.77%
; T33s4 90,913 139,861 140,912 181,775
{ T33m2 93,8724 fup,.212 fu1,77%
4 Talmd 95,440 141,77%
Y33a4 95,908
! 2 0 B
‘ Ts 4 T22 o
4 4 Taa
Tala0 Tade) Ty2m2 TaInd T33In4
Y22e1 106.922 110,601 113,204 Ppu,172 114,402
Y2282 109,997 113,848 116,721 117,945 117,252

Y2223 112,379  115.963 118,996 120,451 120,774
v22e4 1154260 118,550 121,384 122,820 123.13°

TN LI e T G

2 712 0
Te ] 4 n
L} 4 Y33
TAd=(2 Ta3s} Yy3w2 T3d=) Ta3wl

Y12e0 115+260 118,850 121,354  122,A20 1234139
Yi2st  124.987 128,015 130,358 131,410 13146235
Ti2s2 125.880 129,199 131,723 132,850 133,091

e PO -

2 ] b
Ta 4 T22 123
4 4 4

T23w0 T23nd T23w? T23e) Y23sH

T22e0 95,985 123,139 131,181 129,244 132,383

T2221 172,688 133,43R 133,381 136,482

T22e2 129,244 136,4R2 134,53%

122} 134,538 138,331

! T22wb 139,069
2 Ti2 o
Tu 4 4 123
y 4 4

T23s0 T73=1 12382 T23m3 T23sk

Ti2s0 123,139 133,438 136,487 138,331 13940649
Ti2s) 131,635 140,265 142,878 yuy, 428 148,130
T12u2 133,091 142,099 144,704 146,328 1464977

2 712 713
; ! Ts o M y
‘. | '] 4 1]

¢ T12=0 T12m) T1202 11223 Ti2e4
: Y130 139,049 145,130 144,977
| Yi{im} 148,041 147,809

Y13s2 148,206
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R e T ey

b
3
!
L
!

FESM s et e - g e

13380
T3}
13382
T330)
T33nH

T22=1i
T22n2
Y22e)
Y22uH

TiZ=0
Yi2s])
T1202
T12s)

1220
T22e!
T22e2
T22w)
T22s4

T12«0
Ti2ai
11202
1123

T13s0
T13s}
T13e2
T13s3

EXPECTED INCREASE IN AS%ETS,

2 YEARS AND

T32a0
BB, 4486

7330
100.2!0
112744
114,274
116,843

T33=0
116,84)
126,412
127.239
128,227

T23e0
[ P FY

T23=0
1254477
133641
135.040
1344530

Ti12a0
141,914

10003 OF 3

2 Al OPPORTUNITIES REMAINING

3
Te §
y

T32et
148,684
92,258

3
Te 4
4

Tyi=)
111,999
118,54y
117,985
120,389

b
Te §
4

Ta3e)

120,369

129,552
130,677
131,78p

3
Tw 4§
4

T73my

128,477
124,767

3
Ts 4
q

T2Amy
135,634
142,364
144,242
145,010

3
Te []
M

Ti2ey
147,720
148,372

0 0
9 0
732 133

Tazw2

140,236
148,234
95,780

] 0
Y22 0
4 T3}

T3)e2
114,6%4
110, §33
121,188
123,587

T12 o

A4 0

L BAEE]
T33e2
123,587
132,169

133,497
134,824

0 0

Y22 23

4 4
Y21s2

133,381
138,434
131,558

T12 L]

4 12)

"
T2382
§38,84%
145,219

147,127
148,778

ti12 v13

4 4
“ v

T1202
149,480
(50,137
180,808

Ti2e)
146,329
146,328
146,328

97,800

T33md
118,727
119,899
122,724
128,117

733D
125,117
133,376
134,792
136,214

T23m:3
131,555
135,748
138,84%
137,067

Y238}
140,873
146,808
148,903
150,410

T12e)
151,447
15],%75%

1%2,377
183,038

TI2nk
46,977
46,977
146,927
1464977

8,445

Tidal
115.106
120,191
123,083
125,477

Y33s4
125,477
133,641
135,080
136,530

T23m4

195748
138,845
137,087
140,873
tete9g Y

T23sM
141,914
147,720
|u9.600
16514847

Ty2ab4

91

e g g Sogragrast

T

Y

iaaie gt ” el




= 92
- EXPECYED INCREASE YN ASSFTS, 10005 OF §
2 YEARS AMD 3 RYD NPPORTYUNITIFES REMAINING
e : § 0 o
Ve y 0 0
_ 4 T32 113
: ,
. T32a0 Ta2=) Tizm2 Ta2=) T32a4
: 1330 92,147 148,372 160,a84 163,038 181,447
Tadwl 96,188 150,084 153,038 161,447
T3Am2 99,020 153,075 151,447
Talwl 1N, 116 151,447
Talwk 1nt,ANS .
i - 4 i} 0
43 Tn 4 122 o]
. : 4 4 Ta) .
T43ah Tads) T33dn2 T33m) TIImh
T22a) 111460 115,150 117,795 118,861 119,129
! T22w2 114,920 118,749 121,475 123,080 123,371
T22a3 117,4R2 1214399 124,648 124,123 124,491
T22u4 120,319 123.R73 127,033 128,488 129,n4H
i 4 Y12 o
Te 4 L} a
4 4 T33
N ; T33a0 TAA=] Tiaw) Talml T33=4
i T12w0 1204319 123,873 127,033 128,608 129,064
T12st 128,270 131,459 134,158 135,492 125,784
. T12u2 129.024 132,495 148,391 146,826 1a7.181
: T12e) 129,919 133,49¢ 134,409 138,152 13R,50)
: Ti2a4 131,131 194,71 137,892 139,538 1194912
i 4 0 o
i ' Tm 4 T22 T23
‘ 4 4 4
3 T23a0 A FATY T23e2 T23=)3 T23a4
k. T22e0 101.805 129,064 136,633 134,735 138,877
. 3 22«1 128,142 139,034 138,877 142,065
T22u2 134,725 142,065 140,342
3 Y2283 140,342 144,185
Y27e4 145,382
g s
: 4 T2 n
Te 4 4 Taq
; ‘ 4 4 9y
%3 ; T23an Tr3e T23m2 12383 T23m4
3 ' T1260 129,044 139,036 142,065 144,185 145,383 :
. T12s1} 135,78R 144,56 147,201 " 149,107 150,372
Ti12e2 1a7,151 146,434 149,099 151,142 152,140
T12s) 118,803 147,93 1804712 152.8n9 181,891
YTi2uk 119,92 149,457 182,149 154,348 186,501 .
4 T2 113
Ts § 4 4
] 4 4
Ti2en Ti12a) Ti2nm2 T12m) T{2al
T13=0 15,303 150,173 182,140 153,491 155,501
Tidst 160,474 162,261 153,744 154,904
Ti13e2 182,957 154,446 165,384
T13=3 155,045 156,206
ARRIL] 164,634
§
)
. t
1
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|
y
i
:
Y
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e —

T33s0
Tile)
T33a2
T33md
T33ay

Y22s=1
Y222
7223
Y22a4

Ti2=0
Ti2al

T22=0
T22a1
T22n2
T22=)
T22e4

Ti12=0
Ti2e1}

T13la0
Tidn}

EXPECYED INCREASE

2 YEARS AND

T32a9
85073.

T3isl
107.“63
112,260
115,413

T3le0

1154813
124,924

T23=0
954322

T23s0

122,294
132,620

T12ah
137.0u49

IN ASSETS,

1000's OF ¢

4 RID OPPORTUNITIES REMAINING

1
Ts 4

4

Y320}

156,248
90,478

1
Y= 4
y

T33s)
110,899
113,589
115,548
118,589

]
Tm L]
q

T33a)
118,589
129.,47¢

|
Tu

P~

L]

T23u}

122,294
121,503

Ts 4
"

T2%s}

132,164
140,721

Tw 4
4

Ti2m)
144,928
147,836

0 0
0 Q
132 v33

732e2
159,877
159,877
93,864

o o
T22 0
4 733

731e2

113,200
116,173
11,130
120,999

T2 o]

4 0
4 733

T3)m2
120.999
131,540

0 0
122 123
4 4

T23e2
129,478

132,164
128,055

T12 0

4 T23
4y

T23=2
135,249
143,411

T12 T3
4
“ oy

Y122

T32x)
143,007
163,007
143,007

924,9%8

73is=)}
114,007
117,268
119,201
122,065

T33=d

122.065
132,442

T23=)

128,05%
131,742
136,249
132,93}

T230)

136,356
144,328

Ty2w)

Ti2el4
165,645
1650645
165+64%
165.64%

95,322

Y33al

114,226
117,531
119,478
122,294

T33al

122,294
132,620

T23n 4

131,742
115,249
132,831
134,384
137,049

T23sl

157,049
tud,928

Ti2ad

93




94

T33s0
T3dw§
T3de2
T3le)
T3ln4

Y22ml
T22n2
Y228)
T22ad

T1280
Ti12=]
Ti12a2

12220
T22w|
T22m2
T22m)
T22u4

T12=0
Ti?sl
T12u2

Ti.=0
Ti3w!
T13Im2

EXPECTED INCREASF
2 YEARS AND

TN ASSFTYS,

2 06 o

Ts 4 (1} 0

4 732 7133
T32al TSZ-i T42w?2
a7.443 147,836 143,411
91,832 143,411
95 . NAY

2 0o a

Te 4 Y22 v]

L) 4 Y33
7330 Ty3a) t33e2
109,573 112,344 114,930
1124300 115,286 11R,130
113,770 117,342 120,290
114904 120,046 122,052

2 112 a

Ta L] L] 0

“ 4 733
T33a0 Tadm) T33s2
114,906 120,066 122,852
128,410 131,319 133,524
129,524 132,728 136,124

2 n o

Ts 4 122 19)

4 4 4
T73s0 Todn] T23w2
97.470 124,527 132,320
124,097 134,800
130.425

2 112 ©®

Te L] 4 Y23

4 4 4
T23a0 1230} T2%m2
1244527 134,800 137838
134,729 143,474 146,410
134,428 145,798 148,539

2 T12 T3

Ts L} L] 4

4 4 Yy
T12e0 11 2.1 T1282
139,901 CLPRIE) 180.50?
181,381 153,440

e

154,R80

1000¢5 OF €

4 Atn OPPORTUNITIES REMAINING

Ta2w)
144,328
1uy,328
144,328

96.9R9

T3d=)
115,849
119,342
121,64]
124,245

T332
124,245
134,517
136,201

Y23s3
130,625
134,559
137,838
135,571

T23=)

139,345
147,R61
180,047

T122)

TIZ2a4
144,928
144,928
fuu,928
144,928

97,470

T33al
1164103
119,440
121,964
128,527

T3l
124,527
134,729
136,428

7234
114,559
137.A38
135,671
1394365
139.90!

T23=4

199.%201
14m 319
180,502

Ti2eh
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EXPECYED INCREASE IN ASSEYS, 1000's OF %
2 YEARS AND 4 aID OPPORTUNITIES REMAINING

3 0 0

Ta L} 0 0

4 Y32 T3>
TI2#0 Ty2e) T)2.2 T32=) AR Y {1
733=0 90,234 151,38 154,850 150,047 125u%02
. Y33s) 93,773 154,850 150,087 §n0,%02
T332 97,392 130,087 150,502
T33a) 0,417 180,502
T334 100,028

h] 0 ]

Ts 4 T22 0

4 4 Tas
T33s0 Talw Tyym? T33al T33ak

T22s1 110341 113,945 116,687 117,709 117,989
72282 113,405 117,174 120,229  121,%87 121,878
, 12253 115,904 119,445 122,446 124,129 124,441
] T22a4 116,762 122,125  12%,191 126,679 127,007

¥ : 1 T2 o

4 Ts 4 4 0
F 4 4 Tas
T30 Yadmy T33e2 13303 T3leh

TI200 1184762 122,125 125,191 126,479 127,00
Ti2el 1304186 133,192 138,639 136,705 136,936
Ti2e2 1314241 134,854 137,231 138,926 138,679
T2} 132640 136,038 138,934 140,214 140,496

f' 3 0 0

Ta 4 T22 v23

“ Y4 4
] T23e0 Y231 T238) Y233 T23al
Y220 1006025 127,009 134,772 133,09 137,112
' . 12241 126,389 137,003 Jar, 112 140,371
g ] 722e2 133,098 140,371 138,285
] 4 1223 138,208 182,093
; T22uy 142,811

3 T12 o

- e 4 4 T23

: 4 4 4

T23e0 1738 T2382 123%) T23e4 ;

T1220 1274009 137,183 140,371 142,093 142,811
T12et 1369234 145,839 148, B3% 150,412 is1.00%
T12=2 1ARG479 148,037 151,037 182,770 153,30%
T12e) 140,494 149,907 183,017 154,819 155,426

3 Y12 143
Ta 4 4 4
4« 4 4
Y120 T2y Yi2a2 T12e) T12a4
TIdsD 1424810 151,004 183,305 155,426
T13e) 154,00 156,378 158,782
T13e2 187,410 159,879

T13e3 140,719
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Tila0
T3dwt
T2l=2
T3led
T3iuH

T22w}
T22u2
1223
T22m4

; T12=0
Ti2sl
t Y122
W Y1i2=3
! Ti2e4

3 T22=0
T22m1)
Y22x2
; T22n9
T22uk

. T12a0
2 Ti2m}
N T12e2
3 T128)
E Ti2e4

3 T13s0
T1del
| T13=2
is T13a)d
T1duwd

2 YEARS AND

Ty2a0
94,390

Tila0
114,219
1174412
119.994
122.740

T33a0

122,740
132.A41
113.A47
198,184
137.2R1

T23m0
103742

T23u0
13t,01R
139,784
141,490
143,243
145,671

Y120
Lu4hen69

§
Ta "
M

Ty2my
154,001
IR, 277

Y
T= [
4

Tv%.)
17,803
121,175
123,583
126,131

[
Ys 4
§

Tals}
126,131
135,802
117,192
130,580
140,739

4
T

&

y

Y?23=y

idM.018
130,247

4
Ta [
4

T21s]
14 ,12n
V4B 549
150,794
162,621
184,905

4
T [}
u

Tiowy

153,089
184,248

EXPECTFN INCREASE !N ASSETS,
4 RIN OPPOPTUNITIES REMAINING

0 ]
o 0
Y3z ™3

Tizm?
167,410
187,410
101,040

a 0
T22 4]
NTa

TAlm2
l70,370
124,035
126,401
129,121

T2 0

4 o
4 T3y

Tii=?

129,133
138,363
132,908
14) ,52R
143,404

0 o
122 123
“ q

T23m?
13A,571

141,120
134,A87

T1Z o
L} T?:l
4 9

T29m?
{4n,q78
161,393
153,638
155,404
187,761

T12 T1)
4 4
4 4

Ti2e?
154,25k
1SR, A71
199,77

1000's OF 8

T32m)
140,719
140,719
1406719
103,154

T33m)
121,396
125,428
128,102
130,6R0

T33=)
130,400
139,530
141,211
tu42,9%
145,195

T23=)
136,157
140,A83
144,178
142,051

T23m3
145,R9)
183,117
155,879
1587,47R
159,904

712813
158,398
160,430
1A}, R92
163,007

Ty2mi
155,426
l.‘lgq“z‘l
qu.q76
158,424
103,762

T334

121,4%3
128,710
12R, 460
111,01N

T33nd

19t,0%M
139,784
141,490
14%,24)
145,523

T23s4
140,853
Lud, 178
142,081
{uR,09)
L1UA R49

T23s4

LU4b,R49
16V, AR
1RA,25°
15A, 300
ta0, 769

Ty2sd

140,789
1624355
1A3.592
148,704
1AS 44648



. - PPN PR T L L
* £ B B O e - ; ; 2y
T e L e . . o

EXPECTED INCREASE IN ASSEYS, 1000°S OF 8

2 YEARS AND S mID OPPORTUNIYIES REMAINING
iR 1 0 o ' . o
! Y= 4« 0 o©
§’ 3 4 T32 133
’ 3 Y320 132m1 Yy2e? Y3283 TI2zm4 |
7330 87,941 tét,108 165,526 169,372 173,148
3 T33s) 1,859 165,526 169,372 173,148
: 3 73302 94,943 169,372 173,148
j r 1333 95,184 173,148
H ; . T33ay 96,508
| 0 0 ]
Ts 4 Y22 0
4 “ Tyy
' Ta3a0 Tadei Tyse2 Ta3s3  T3sed

T22e) 1084789 112,194 114,473 1154246 115,087 : !
T22e2 1114128 114,677 117,115 116,122 118,383

T22) 113.502 116,742 119,206 120,159 120,403

Y224 1174189 119,938 122,251 123,200 123,404

.
e e A T, T T YT SRR

1 Y12 0o '
Ye 4 4 (o} '
L] 4 Ty3 .
T3i«0 T33s) T33u2 T33m) T33u4 !
! 3 T1200 117,159 (19,935 122,251 123,200 123,404
: 3 Ti2s1 1294180 131,042 133,912 134,727 . 134,890
. i '
4 1 0 o . 1
4 Ts 4 Y22 T23 ' ' '
: “ 4 oy :
] Y230 T23ei T23m2 1233 T23ub
, i Y22=0 96.50F 123,404 130,433 129,039 132,647
5 1228} 122,841 133,278 132,647 136,247
k 1222 129,039 1364247 133,324 .
f i T22w3 133,324 137,847
. YT22u4 137,650
4 1 T12 0
Ts 4 4 723
4 4 .4
T21e0 T23ml Y2382 T23=3 T23m4

Y1280 123,404 133,278 136,207 137,187 137,450
Ti2m1 134,800 143,359 146,200 547,018 147,434

1 Y12 713
Te 4 4 9 '
4 4 4
T12=0 Ti2w) Tiz=2 Ti2=3 Ty2ed

71320 137.650 147,438
Tidel 152,448




98

EXPECTED INCREASE IN ASSETS, 1000'S OF &
2 YFARS AND S RID OPPORTUNITIES REMAYN!N?

|

R AW SN o AN gt e -

i b2 0 0
. Tw 4y 0 o
: 4 T32 733
! T32=0 |, Ty2my Ty2w2 Y32e) i T32ed
1330 AR, 700 162,448 146,200 147,018 147,436
Ta3sl 93,078 144,200 147,018 LU7, 436
T33m2 \ 94,541 147,018 JHT 4436
T33a) N 98,342  JHT7.416
; T334 08,786
!
- | 2 0 0
: : Ys 4 T22 0
3 ! ! L] 4 T
, X T13x0 Tyssg tTalw?2 T33=) Ta3ad
2l T22w) 109.94R 113,794 116,348 117,283 117,519
] 12242 1124516 116,490 119,278 120,436 120,706
1 T2283 115,630 . 118,631 121,496 122,748 123,030
T22u4 1184330 121,473 124,121 125,509 125,758
' 1]
| , 2 T12 ' o
b | Te 4 4 @ \
E 4 4 Ty
Talan RIYTY T33m2 v13:) T23ak
: TI12e0 1184330 (21,473 124,191 125,509  |258,78A
K TIZsl 1304798 133,641 135,875 134,805 137,005
1 T12a2 132.083 - 135,197 137,619 138,478 138,296
§ 2 0
- , ; T 4 T22 t23 !
& 4 4 4
: )
: T23=0 Todag Y23m2 1723a3} T23u4
T22=0 9R 784  1?75,758 132,310 131,684 135,446
: T22s1 o 125,320 138,979 135,466 138,878
Y22a2 ' 131,684 138,878 1364261
T22=2 1364261 140,053
Y2284 , JuN,4483
' 2T12 o
5 T L] 4 Y23
: ! 1 4 4 4
| T23a0 Tr38) Ta2am2 T23m3 T23a4
: T12n0 126,76A 135,979 i3f.n7a 1404053 140,463
. T12w1 137,008 146,224 149,036 150,422 165G, 750
T12a2 118,896 148,534 181,346 152,042 1534144
' 2 T12 T1a
! Te § g y 1
! .4 4 q
T120 Ty2a) " Ti2w? r12=3 T12e¥
T13s0 14044 150,750 153,144
T13el ' 156,015 150,411
Tids2 , © 140,200
1 '




§
E.
;
,F,

RN

Y NS DTy TR e e e S

< o

ot e A P, WA T

733s=0
T33m}
T33n2
733}
T33ay

T22n]
122=2
¥22=)
122e4

T)2a0
T12e}
7122
T12a)

Y220
T22e1
Y22u2
T22=)
722=4

Ti200
Ti2e
Ti2m2
T12=)

Y130
T1in}
T13s2
T13e3

EXPECTED INCREASE N ASSETS,

2 YEARS AND

T32=0
91,747

T13a0

111,993
114770
1174338
120,429

T33=0

120,429
132,801
134,011
1350716

Y230
1014470

T23:0

1284425
139,203
1414196
1434292

Ti2a0
143,588

DA A i S Aol i’

tong+s OF

S nl0 OPPORTUNITIES REMAINYNG

3
AL L}
§

T12e)

156,015
5,117

3
Ta §
4

T3dum)

115,613
118,544
120,802
123,654

3
Te §
4

AR RT ]
123,654
l!S,?;q
137,2%5)
139,017

3
s y
§

T23s1}
128,425
127,776

3
Ts 4
4

T23e}
130,543
148,358
180,742
152,A588

k)
Te 4
4

T12e

153,916
158,417

Q 0

0 0
T32 133

T32u2

160,200
140,200
90,82)

0 0
Y22 0
4 Y13

T33e2

118,393
121,608
123,992
126,678

Y12 o

L] 0
4 733

T3y3m2
126,678
138,063
139,043
181,824

0 0

122 123
4 4

7232
138,986
138,563
134,321

T12 0

4 123
Ny

T23s2
141,580
151,509
163,892
1864114

T12 Ty
4
4 4

Ti202
158,917
1814331
162.97%

T32a)}
152,062
152,862
152,842
100,717

733}
119,403
122,919
125,822
128,121

T33s3
128,121
139,023
140,964
143,036

123}
134,321
138,191
141,580
139,145

T23s3
142,958
182,993
155,547
157,854

T12e)
188,290
163,%21
145,240
166,801

T32el

153,144
153, 144
153,144
183,144
10,470

A\ RIL

119,646
1234196
128,729
128,428

73384
128,428
[3’0233
141,196
143,292

T23s4

138,191
141,580
139,145
142,958
143,508

Y234
143,568
1530416
155,917
158,290

Y124

99




100
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EXPECTED INCREASE IN ASSETYS, 1000°'s OF $
2 YEARS AND 7 AID OPPORTUNIYIES REMAINMNING

3 o o
e 4 0 0
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TAZ2u0 Ty2m) Y3202 13203 TI2aM
133=0 944303 162,953 187,827 154,601 186,730
. Tadel 97,394 147,827 156,601 184,730
T33u2 101,469 156,401 186,730
T33e) 103,579 154,730
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i s 4 122 o
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T33u0 TY33u} Ty3n2 135303 Tileh
, 1 T22at 114,831 118,287 121,904 122,082 122,329
s ! T22e2 117,118 120,909 123,933 125,138 128,306

T22e) 119.75% 123,214 126,378 127,702 127,964
T22e4 123.1708 126,244 129,323 130,675 130,727

e T = 1 o T

. 3T2 o
v Te L] L] 0 '
§ 4 733
T33a0 T33s) 733e2 Tidw) Talad

T12#0  123.178 126,246 129,323 130,475 138,927
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. T12=0 130,929 140,278 143,349 144,309 1N, 474
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i e . e
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124,R92
1?2R.1pR
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138,000
134,63K
138,448
130,709

T23ml

138,709
152,500

Ti2s4

109




PN

5
3
:

110
; EXPECTED INCREASE IN ASSFTS, 1000+ OF
2 YEARS AND A pfp NPPORTIINITIES REMAINING
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§
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|
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!
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186.011
158,011
158,011

158,011

105,173

1
733a4
123,416
1264392
128,972
132,032

T33=4
132,032
Tl 349
146,479
1«3.0@2

T23s4
14D 470
144,047
4l e126
fud,978
{45,433

T23a4
‘“5.‘.33

T 188,125

140,801
143,202

T12a4

e




o At e LA RNt L BCET AL AU e d kgt e s gma ot B e ace s s AT e 9T e pasas st b ackisal 2

: ] . :
FXRFFTEN INMCRIEASE TN ASSETS, [300¢'S OF % :

| | . 2 YZARS Ayn 8 aln APPOAYYNITIES REMAINING
. 1 v 1 N .

g : ‘ : 4 0 0 !
T } ' Ta 4 o 0
| _ . 4!tz 133
5 ! . TV200 Tazsy Tapu? 112w} "razaw
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EXPECTED INCREASE 1M ASSFYS, 1000%% OF %
2 YEARS AND 9 RINn APPORTYYNITIES REMAINING

1 0o o
Ts 4 D @
: 4 4 T3z Ty
; 1 Taza0 Taza) Ta2a2 Ty2w3 Tiza
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§ : 3 1 o0 o
: 1 T= 4 T22 ¢
& 4 4 733 3
¥ ‘
i Tilm0 Tadm) T3im2 T3lad T3duk :

T22s1 112,770 115,949 117,800 118,566 (18,724
T22e2 1154128 118,385 120,211 120,977 121,174
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FXPFCTED INCREASE IN ASSEYS, 1000'< NF §
2 YFARS AMD 9 pln NPPORTUNSITIFS REMA!N]NG
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@ EXPECTED [NCREASE 1N ASSETS, 1000°'S OF ¢
4 2 YEARS AND 9 mIp OPPGRTUNITIES REMAINING
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4 Ta2 133
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102,012 170, 1Ry 176,349
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111.C47 137,983 144,909
137,238 147,944
142,973

4 T12 (¢}
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4 Y22e1 110,473 V14,315 1165786 117,634 117,884
; t2ze2' 113,007, 116,984 119,509 120,417 120,887
' Y2203 118,564 119,148 121,871 122,979 123,230
: T22e8 118,908 122,122 124,719  125,A78 1264100
b 1 H .
k 2 T12 0
: | | T 4 4 0,
% ' ; 4 4 T33
;' ! Talep Tyim) T33m2 Ta3s3 T3isl
: CT12e0 118,944 122,127 124,719 125,078 126410C
Porpzml 1320197 138,974 137,078 117,898 13R,069
i T12e2 1334532 136,54) 138,879 139,44 140,035
; ' 2 b o
Te 4 T22 23
] | 4 u 4
A T23s0 T23m) “v23e2 T23n3 T23s4
4 12280 69,477  128.10g 133,106 131,319 134,938
‘ T227.l 128,458 135,981 134,938 13,427
1222 ' 13l.219 138,427 138,541
T22=) 135,541 119.318
L 12204 139,669
1
1 2 Y12 [
! T= 4 4 Y23 .
, 4 4 4
T23un 23| T23m2 T23m3 T2im4
T4286 1264100 135,961 138,427 139,318 139,649
T12a) 13,049 147,302 150,163 161,376 181,539
! T12e2  140.03%  149,67) 162,664  153,A32  164,02C
' ' 2 T12 T13
Ts 4 4 [}
: « & 4 7
T12eC: T1241 ty2m2 Y1703 Ti2m4
Y13s0 139649 161,839 184,020 |
Tidel 169,208 141,835
Yi3e2 . 143,735
. i
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EXPECTED INCREASE IN ASSEYS, 1000¢S OF =
ANNUAL SUMMARY, 2 YEARS REMAINING

k] Q [}
Te 4y 0 0
4 Ta2 Ty
T32«0 T32u) T32e2 Y32=3 Ti2w4
T33=0 92,674 159,208 163,738 153,832 184,020
Tala} 95,014 163,735 183,832 154,020
Y3dw2 5%,01) 183,A32 184,020
: 13383 101,485 184,020
3 LR L] 102,335
F:
3 3 4] 4}
; Ts 4 V22 0
4 4 Tay
3 Yade0 Tada) T33s2 Ty3I=3 T3lad
T22e1 112,704 116,377 119,139 120,109 120,348
3 Y222 11543588 119,119 122,101 123,315 12,568
T22w) 117,950 121,39 124,520 126,846 126,120 .
f T22m4 121,214 124,338 127,383 128,707 128,971 .
. 37112 ¢ '
T 3 Te L] 4 0
. ) 4 Tas
TA3uh Ty3s}) T332 T33m) Tiled
3 T12s0 121,214 124,338 127.353 120,707 128,971
3 T12m) 134,374 137,17 119,308 140,191 140,382
: T12u2 1354653 138,716 141,159 142,188 102,397
T12m=) 137,512 140,620 143,268% 144,380 tul, 61t
3 0 0
, s 4§ 722 123
; 4 4 4
. T23=0 T2xy T23e2 T232} Y23la4 .
- 1220 1024335 128,971 136,074 134,218 137,943 .
E 1 122s) 128,197 138,831 137,943 1494397
b Y22=2 134,215 1414397 138,750
4 1223 138,750 1424548
Y2264 1e3,0nb
:\ 3 T12 0
. Te 4 4 Y23
. ] § ']
Y23=D T23m Y232 T2} T2)st
v Ti12=0 12R.971 138,83 141,397 142,548 143.086
Ti2ui 140,302 Ju9 gy 152,473 162,937 188,219
T12u2 142,397 151,924 154,099 156,514 1564762
T12m) Tud o611 154,184 157,498 159,011 159,310

3712 71y
Tw L) L] L]
) 4 4 4
T12«0 YT12x]) T|2e2 11293 TizuH
T13=0 143,084 154,219 156,762 156,310
T13s1 1614714 164,459 166,744
T13s2 184,410 168,771
T13s) 170,490

[ it
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EXPECTEN JMCREASE IN ASSFTS, 100n's NF 8
ANNUAL SHUMMARY, 2 YEFARS REMAINING

: 4 0 ¢
' Ta 4 0 0 -
4 4 TI2 T3 %
1 Tazen Trza) T32e2 Ta2e3 T32a4 ]
‘ T33s0 9T.hAR 11,714 1h&,4IN 170,490 159,00
3 Tadal IN1.287  1A6e4IN 1704690 1594310
Y3382 164,032 170,6%0 159,310
| T33a3 106,160 1594310 * '
i ! Ta3=y 10A4433
i 4« U o
5 f Te 4 T22 0 .
Y 4 4T3
K : Ti3aD Tyae} T33e2 T33e2 Ta3ed

L, P

L)

Y221 1370ARR 1214207 123,744 124,771 125.014
Y22u2 120,329 123,975 126,740 128,082 128,319
T22u) 122,812 124, 1RA 129,045 1304432 110,724
T22s4 125947 129,019 131,776 133,148 1v3, 442

T

4 Ti2 0
Tm 4 4 4]
4 4 Ty ;
! 1130 Ta3s| Ty3im2 A ERLE] Ta3a=H4
q T12ag 1284947 129,019 131,774 133,145 132,442

T12e] 128,244 181,604 143,176 l4d,106 pubyand
T12m2 139,507 142,574 jad 908 144,048 14by2RY
Ti2e3 141,308 fuk 4y 167,021 148,190 fuUR 430

:
F Ti12m4 144,649 147,704 150,366 in1.608 1814863
é 4 0 o
¥ Te 4 T22 123
f 4 M 4
123a0 T23s) 1232 T23n) T23ul
122=0 1eéebdld 13,442 140,700 138,908 142 4b4R T
| Y22l 132,R31 143,616 142,668  1use117 :
122w2 138,90R 146,117 141,529
12293 103,529 147,325
; Y22u4 148,032
i : 4 T12 o
: s T= 4 4 T23
: '} L] [}
3
& T73s0 T723s T23e? T23s) T2au4 +
i Ti2aC 132,442 143,514 196,117 147,32% 1uR,032
; T12el pus, 3k 153,224 tea, 211 167,463 157,849
¥ T12a2 L4b 2pb 186,470 158,471 160,143 1AL HTR .
2 T12x3 1up, 440 157, Pusg 1AE.016 162,598 1424979
| T12w4 181,842 181,199 144,259 165.,9R6 1644435
@ 4 Y12 T13 ,
9 Ta 4 4 4 ;
1 [ 4 u
3 ! Ti12an Ti12=) Ti2w2 T12%) T{2=4
- TI3sC 148,032  187,P49  AC.4TA 162,979  14beHAS '
4 Ttd=! 14,004 1674414 149,738 172,427
) T13a=2 1A9,38R  171,7RE& 174,501
- T13a3 173,691 174,419
L T13ed4 17,727




APPENDIX B

|

INITIALIZE EXPECTED
INCREASE IN FUTURE
ASSETS ARRAYS TO ZERO

|

READ ADJUSTED
JOB PARAMETERS

e e, T T T ST e T

M=0

N N - 0 .4_®
4 f r "
S INITIALIZE AVAILABLE _@
. TIME MATRIX
- !
e

CALCULATE INCREMENTAL T
; @ GAIN FROM Kith JOB, GIVEN
THAT IT IS BID AND WON

\
CALCULATE EXPCCTED
: INCREASE IN FUTURE ASSETS
IF BID AND IF NOT BID

- TR

EXPECTED
INCREASE IF BID2 EXPECTED
INCREASE IF NOT

YES

‘ BID?
D = EXPECTED INCREASE D=EX Z’;iéli?é".‘&?ﬁ“se
IN ASSETS GIVEN BID DON'T 81D
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