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PROBLEM DESCRIPTION AND COMPUTATIONAL PROCEDURE

The FORTRAN computer program MOSES implements the aggregate
sea/shore rotation model presented in appendix D. This model is
designed for analysis of any community whose billets and personnel
can be segregated into the four groups shown in figure 1.

These four groups are first-term sea, first-term shore, career
sea, and career shore. The flows of personnel between these groups
are limited to the paths indicated in fiqure 1. The bottom arrows
represent losses from the career force. The actual number of per-
sonnel moving from one category to another is determined by the
sea/shore rotation pattern to be followed and the continuation be-
havior of first-term and career personnel.

FIRST-TERM FIRST-TERM
SEA SHORE,
T T2
sl
CAREER ‘______f | CAREER
SEA SHORE
S1 el S,

i FIG. 1: FLOW DIAGRAM ‘

A balanced system is defined as a steady state structure in
which the number of personnel in the four billet groups, and the
flows between the groups, remain constant over time. In a balanced
system, accessions remain the same each year and manning levels
remain steady because gains equal losses for each billet group.

Eight parameters determine a balanced system: the number of
billets in the four categories Tl’ T2, Sl' 52' the first-term
transition rate, r, the career continuation rate, c, and the

sea/shore rotation pattern, a:b. The continuation behavior of
first-term personnel is represented by a single parameter, r, which
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is the ratio of the per period flow of personnel into the career
force, to the total number of personnel serving their first tour.
Continuation behavior for the =ireer categories is represented
represented by an average continuation rate, c, which is the per-
centage of all career personnel retained for one period. The com-
putation of this parameter, from the more familiar length of
service continuation rates, is presented in appendix A.

For an a:b rotation pattern it is assumed that career person-
nel are assigned to sea duty for a periods and shore duty for b
periods.

A period of sea or shore duty may be one year, six months, or
even one month. Usually rotation patterns are adjusted in three-
month increments and a quarter is the standard period. Thus a
three-year sea duty/three-year shore duty rotation pattern would be
represented as a 12:12 pattern. The continuation parameters, c and
r, must be consistent with the period of time selected for a and
b.

Equations have been developed in appendix D depicting the -
requirements of a balanced system. If the following two equations
are satisfied, the four-category model depicted in figure 1 will
remain in balance:

r(T1 + T2) = (l-c)(S1 + S =0

2)

a/l-c l-c
rT, + C S, - S, =20
1 <l-cé> 1 <1_c§) 2

Using substitution and the symmetry between S; and S; and
between T; and T3, these equations can be manipulated to
produce many balanced systems for various inputs. Two examples of
the questions the model now answers are:

l. Given first-term sea billets (T)}), career sea billets
(S1), the first-term transition rate (r) and the career
continuation rate (c), for any desired rotation pattern
(a:b) how many shore billets, both career (S2) and
first-term (T2), are required for a balanced sea/shore
rotation system? The equations for this solution are:




and

This is structure A in table 1.

2. Given the total number of sea billets (T ; S),lthe
total number of shore billets (T, + Sp) and the

continuation behaviors (c,r), for each rotation pattern (a:b)
what are the sizes of the individual billet groups T;, Tp,

S1 and Sy in a balanced system? The solution is:

Let SB = total sea billets (T; + S;)
SHB = total shore billets (T; + Sj)
g = (1=c*®) (1-c)
r(l-ca)
and
{l1-c)(SB + SHB)
B r+ 1l =¢
then
X(SB - Y) - vcP
T =
2 l—cb - X
82 = SHB - T2
Tl =Y - T2
and

S1 = Tlsl =T

This is structure F in table 1.




The computer program MOSES calculates 10 balanced structures

for each rotation pattern (a:b) specified by the user.

Table 1 is

a list of the inputs and outputs for each of the structures.

+ T

Program

outputs

INPUTS/OUTPUTS FOR THE BALANCED STRUCTURES

TA

BLE 1

COMPUTED BY MOSES

Balanced systems

A B
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® x
»

* *

*x *
*

* *

C D
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x x
x ®
* *
*
*
* *
* *

E

*

F

*
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I J
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x x
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*
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The input/output list of 10 balanced structures is certainly
not exhaustive of the possible combinations of inputs and outputs.
For example, in structures H and I the output variable S; could
easily change places with T;, T2, or S} in the input list.

Adding to, altering or deleting any of these balanced systems in
the computer program would require a change or addition of

of approximately 15 lines of code. The program has a subroutine,
CHECK, which can be used to determine if added or altered
structures are in balance. This aids the user in finding any
errors in calculation or programming. '
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GENERAL DESCRIPTION OF COMPUTER PROGRAM

The program is modular in structure to facilitate changes in
logic, options, problems, =-- input and output. The main routine
MOSES and all subroutines are written in FORTRAN. With minor
modifications the program can be run on any sufficiently large
computer with a FORTRAN compiler. The subroutines are used as
though part of one large program and most of the interchange of
values between the subroutines is done through the use of both
labeled ard unlabeled common regions.

MOSES consists of the main routine MOSES and the five subrou-
tines BALANZ, CHECK, FEASBL, PRINTT, ROTATE.

MOSES reads in control information and data to start the prob-
lem. MOSES assigns default values to any parameters not specified
by the user and prints a summary of the input data, parameters,
tolerances and options to be used. It then invokes BALANZ or
ROTATE or both.

ROTATE writes out heading information and computes 10 balanced
structures for the first sea/shore rotation pattern (a:b). As each
structure is computed, control is transferred to PRINTT. If the
option has been selected by the user, PRINTT will call the sub-
routine FEASBL and FEASBL will determine if this newly computed
billet structure is within the user specified tolerances. Only
feasible balanced systems will be printed out. If FEASBL is not
called, all balanced systems will be printed. ROTATE then computes
10 balanced structures for the next sea/shore rotation pattern with
PRINTT being called for each structure.

BALANZ computes, for each of the 10 input/output choices, a
balanced system for every sea/shore rotation pattern specified by
the user. BALANZ also calls PRINTT.

Table 2 gives the relationships existing between the routines
making up the MOSES code. Each column of the table corresponds to
a routine/subroutine in the code that calls other routines or func-
tions. The "*" in the column identifies the routine or function
that the routine may possibly call. The rows can be used to deter-
mine which routines might possibly call the routine corresponding
to the column. This table should be consulted if any alterations
are made to the computer code.

e — - - - B—




TABLE 2

THE RELATIONSHIP EXISTING BETWEEN THE ROUTINES
MAKING UP THE MOSES CODE

MOSES BALANZ PRINTT ROTATE

Calls -

aRsl *® *

BALANZ *

CHECK?2 * = »

FEASBL »

FLOAT! *

PRINTT * =

ROTATE *

I This is an intrinsic FORTRAN function.

2 CHECK may be called whenever a new balanced structure is com-
pleted. The user must insert the statement CALL CHECK in BALANZ,
PRINTT, or ROTATE.

MOSES

MOSES is the main program routine that initiates the aggregate
sea/shore rotation algorithm; it is not a subroutine. The input of
data, parameters and options is done in MOSES. Default values are
provided for almost all options and parameters although blank cards
should always be supplied by the user for all READ statements.
Depending upon the input value of the variable ALPHA, MOSES trans
fers control to BALANZ and/or ROTATE for the actual computation of
the balanced billet structures and continuation rates. BALANZ and
ROTATE calculate the same balanced structures but group the output
differently.




BALANZ

Subroutine BALANZ calculates the outputs for each set of in-
puts. The 10 input/output relationships evaluated by MOSES are
shown in table 1. Choosing input combination A, BALANZ calculates
the correct output for each sea/shore rotation pattern selected by
the user. BALANZ repeats this operation for each input/output
structure A, B, C «c¢ J&

CHECK

3 Subroutine CHECK computes the flows into and out of the total
| career force (S] + S2) and the gains and losses of the career

| sea force (S;). If the gains equal the losses for each of these

| groups the system is in flow balance. CHECK is not at present

4 called in MOSES. The user must insert the statement CALL CHECK

; after a balanced system has beem computed in ROTATE, BALANZ, or
PRINTT. If the user chooses to insert a new routine for computing
an eleventh balanced system, CHECK may be used for detecting
computational or programming errors. . |3

FEASBL

{ If desired by the user, subroutine FEASBL is called by PRINTT.
i FEASBL checks to see that Ty, Ty, S;, and S; are within

user specified tolerances. Only the billet structures which are
within these feasible limits are printed out.

PRINTT

" Subroutine PRINTT controls the program output. For each

7, balanced system computed by BALANZ or ROTATE, the following values §
! are printed: T;, T2, S3, S2, C, R, and the sea/shore

| rotation pattern (a:b). In addition, total sea billets, total

i shore billets, total first-term billets and total career billets
s are printed.




ROTATE

Subroutine ROTATE computes the same balanced systems as BALANZ
but groups them differently. ROTATE selects the first sea/shore
rotation pattern (a:b). For this rotation pattern, ROTATE
calculates the 10 billet structures A through J in table 1.

3 Selecting the next rotation pattern, ROTATE calculates A through J
¥ again., This procedure continues until 10 billet structures have
: been computed for each pattern (a:b).

i
-4
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USER-SUPPLIED CARDS

The present MOSES code requires that the user provide four
input cards listing between 7 and 26 variables. These cards
specify the billet structure inputs to be used by MOSES and the
computational strategy to be followed. The user must supply
variables 1 through 7 on input card 1. MOSES provides default
values for variables 8 through 26 which are input on cards 2
through 4; the program will use the default values for all
variables set to zero.

The names, formats, and default values for these 26 variables
are listed in table 3. Because the model will run with as few as 7
variables, the READ statements could be removed and DATA statements
used for the initial input.

10

S——————




TABLE 3

INPUT CARDS

INPUT CARD 1

Columns Format Name Meaning
1-10 F10.0 ALPHA Option used to determine the grouping

of the printed output. With

ALPHA = 0.0, MOSES calls BALANZ. With
ALPHA = 1.0, MOSES calls ROTATE. With
ALPHA = 2.0, MOSES calls both ROTATE

and BALANZ.

11-20 F10.0 T1 The desired number of first-term sea
\ billets.

21-30 F10.0 T2 The desired number of first-term shore
billets.,

31-40 F10.0 Sl The desired number of career sea
billets.

* 41~50 F10.0 S2 The desired number of career shore

billets.

51-60 F10.5 C The annual career continuation rate.

61-70 F10.5 R The annual first-term transition
rate.

INPUT CARD 2

Columns Format Name Default Meaning
1-10 F10.0 T1T2 T1+4T2 The desired number of first-
term billets.
11-20 F10.0 T1S1 T1+81 The desired number of sea
billets.
oy 21-30 F10.0 T2S2 T2+52 The desired number of shore
billets.
$ 31-40 F10.0 s182 S1+82 The desired number of career
billets.




TABLE 3 (continued)

INPUT CARD 3

Columns Format Name Default Meaning
1-9 F9.3 A 3.0 Minimum career sea duty tour
. in years.

10-18 F9.3 B 2.0 Minimum career shore duty
tour in years.

19-24 F6.0 PERIOD 4. Number of standard rotation
intervals in one year. 1If
the standard rotation period
is 3 months, PERIOD = 4.

25-32 F8.5 EPS .0001 Absolute error value used to
calculate a correct career
continuation rate.

33-38 F6.0 SEATIM (2. x Number of sea duty periods to

PERIOD) be calculated for each shore
+ 1 duty period.

39-44 F6.0 SHOTIM PERIOD+1 Number of shore duty periods
to be calculated for each sea
duty period.

INPUT CARD 4
Columns Format Name Default Meaning
1-7 F7.3 PERCEN 0.0 The maximum absolute percen-

tage difference, specified by
the user, between each group
of the present billet struc-
ture (T;,T2,S1,S2) and

the computed billet struc-
tures. If PERCEN = 0 this
option will be ignored and all
billet structures computed
will be printed. If

PERCEN > 0, all billet struc-
tures within a + PERCEN of
the present structure will be
printed. If PERCEN = -1 the
following eight variables
supplied by the user will be
utilized to determine which
billet structure will be
printed.




. TABLE 3 (Continued)

INPUT CARD 4

. Columns Format Name Default Meaning
8-15 F8.0 T1MIN 0.0 Minimum number of first-term
sea billets.
16-23 F8.0 T1IMAX 99999999 Maximum number of first-term
sea billets.
24-31 F8.0 T2MIN 0.0 Minimum number of first-term
shore billets.
32-39 F8.0 T2MAX 99999999 Maximum number of first-term
shore billets.
40~47 F8.0 S1MIN 0.0 Minimum number of career sea
billets.
48-55 F8.0 S1IMAX 99999999 Maximum number of career sea
billets.
56-63 F8.0 S2MIN 0.0 Minimum number of career
shore billets.
s 64-71 F8.Q S2MAX 99999999 Maximum number of career

j shore billets.

13
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EXAMPLES OF THE USE OF MOSES

Three examples of the use of MOSES follow.

Lo In ratings with a heavy concentration of sea duty
billets, how many shore duty billets are required for rotational
purposes for various sea/shore rotation policies? Knowing the
shore duty billet requirements for rotation, how many excess shore
billets exist and could be manned by women or civilians?

Using an annual first-term transition rate, r = 0.09345, and
an annual career continuation rate, c = 0.86, how many shore
billets, Sy and Ty, are required to rotate T; = 144,835 sea
billets for first-term personnel and S; = 74,612 sea billets for
career personnel? These numbers represent the present billet
structure and continuation behavior for the nonstudent male
component of the Navy minus approximately 10 ratings that have an
unusually large shore billet to sea billet ratio. Currently there
exist Ty = 35,550 first-term shore billets and S, = 51,158
career shore billets.

This problem illustrates many of the characteristics of the
code when it is used to solve for feasible billet structures,
continuation rates and sea/shore rotation policies.

First input card format is (5F10.0, 2F10.5).

ALPHA is set equal to 2.0. This option allows all printed
output to be presented under two different groupings. Tl= 144,835,
T2 = 35,550, S1 = 74,612, S2 = 51,158, C = 0.86, and R = 0.09345.

If the three remaining input cards are left blank, default
values will be provided by the program. The default values will be
shown here as inputs.

Second input card format is (4F10.0). T1T2 = 180,385 total
first-term billets, T1S1 = 219,447 total sea billets, T2S2 = 86,708
shore billets, and S1S2 = 125,770 career billets.

Third input card format is (2F9.3, F6.0, F8.5, 2F6.0). A
3.0 years minimum sea tour, B = 2.0 years minimum shore tour,
PERIOD = 4 rotation intervals in one year (four quarters), EPS
.0001 and is the absolute error value for calculating a career
continuation rate for the balanced systems I and J. A value of

14
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less than .0001 was not found to significantly increase the
accuracy of the solution. SEATIM = 9 sea duty periods to be
calculated for each shore duty period, SHOTIM = 5 shore duty
periods to be caiculated for each sea duty period,

The final input card format is (F7.3, 8F8.0). For the initial
run there was no desire to limit the printed output and all nine of
these parameters, PERCEN, TIMIN, TIMAX, T2MIN, T2MAX, SIMIN, S1MAX,
S2MIN, S2MAX, were equal to zero.

If the user desires to examine only balanced systems whose
billet structures are within 30 percent (or any user determined
percentage) of the present structure for sea/shore rotation
patterns with maximum sea tours no greater than 4 years (in this
example all feasible combinations from 12/8 to 16/12 quarters), the
four inpuyt cards, in the proper format, would be

(1.0, 144,835, 35,550, 74,612, 51,158, 0.86, 0.09345)

(blank card)

(3.0, 2,0, 0,0, 0.0, 5.0, 5.0)

(0.30, blank).

If any balanced system with a career shore component of less
than 70,000 and a first-term shore component of less than 50,000 is
to be printed, the fourth input card would be

(-100’ 0., 00' 00' 500000’ 0., 0-' 00' 70000.)-

Part or all of the computer output from these three sets of
input parameters is in appendix C.

The shore billet requirements for T; = 144,835 and S; =
74,612 are presented in table 4 for various rotation policies. If
a 12/12 rotation policy was followed, 85,801 additional shore
billets would have to be provided for a balanced system. If a 16/8
rotation policy was followed, 293 additional shore billets would

have to be followed, 15,388 shore billets would be available for
substitution of women or civilians.
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TABLE 4
SHORE BILLET REQUIREMENTS WHEN r=0.0935, ¢=0.8600, -
T = 144,835, and S; = 74,612
Career shore First-term
Rotation (a:b) billets (S»>) shore billets (T»j) 3
| 12:8 58,662 ‘ 54,827
i 12:12 82,288 90,221 |
: 13:8 55,387 49,920 |
i 14:9 58,169 54,088 |
% 16:8 48,059 38,942
i 16:12 67,414 67,939 |
- 17:9 51,107 43,508
4 20:8 41,782 29,538
20:12 58,610 54,748

2. What sea/shore rotation pattern is best suited to the
present billet structure given the continuation characteristics of
the personnel inventory?

A i v i i i b

In order to determine what rotation pattern provides billet
structures and continuation rates resembling the Navy's present
structure and continuation rates, MOSES was rerun with PERCEN =
0.05. This output is in table 5 which shows that today's billet
structure and continuation rates most closely resemble the balanced
systems provided by a rotation policy of 17/9 or perhaps
20/10.

Table 6 shows 10 balanced billet structures and continuation
rates for a 3/3 rotation pattern. Any attempt to rotate the group
of ratings in this sample on a 3/3 pattern would require drastic
changes in the Navy's desired billet structure and the continuation
behavior of the enlisted personnel.

3. How sensitive is a balanced rotation system to
fluctuations in the continuation rates?

The sensitivity of the billet structure to fluctuations in the
rates ¢ and r is illustrated in tables 7, 8 and 9.
Even slight alterations in ¢ and r cause sizable changes in
shore billet requirements. This type of analysis should be quite
helpful when evaluating proposals for sea pay or reenlistment «
bonuses.
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TABLE 6 .
BALANCED BILLET STRUCTURES FOR A 3/3

(12/12 QUARTERS) ROTATION PATTERN -

First-term First-term Career Career Career First-term
sea shore sea shore continu- retention
billets billets billets billets ation rate
(T;) (T,) (5;) (Sz) rate (c) {r)
144,835 90,221 74,612 82,288 .8600 .09345
10,775 177,645 74,612 51,158 .8600 .09345
144,835 35,550 52,523 67,884 .8600 .09345
144,835 -27,931 26,875 51,158 .8600 .09345
162,317 35,550 57,130 74,947 .8600 .09345
173,685 0 45,762 70,173 .8600 .09345
169,024 14,577 50,423 72,131 .8600 .09345 -
-12,321 192,706 74,612 45,795 .8600 .09345
144,835 35,550 74,612 96,432 .8600 .13280
144,835 35,550 74,612 90,010 .8976 .09345
TABLE 7

CHANGES IN CAREER CONTINUATION

Rotation Shore billets needed for rotation

pattern Current Low Medium High

(quarters) c=0.860 c=0.824 c=0.857 c=0.878
| 12:12 172,509 213,575 176,068 150,592

14:12 151,223 190,489 154,619 130,341

i 16:12 135,353 173,336 138,631 115,221
. 12:8 113,489 153,559 116,915 92,574
i 17:10 106,436 143,885 109,645 86,810
bt 18:10 101,475 138,508 104,645 82,093
i 16:8 87,001 124,404 90,190 67,566
| 17:8 82,365 119,327 85,515 63,181 3
; 20:18 71,320 107,281 74,378 52,714
i




. TABLE 8
CHANGES IN FIRST-TERM TO CAREER TRANSITION RATE

Rotation Shore billets needed for rotation
pattern Current Decrease Increase
(quarters) r=0.09345 r=0.07943 r=0.10747
12:12 172,509 200,059 153,464
3 14:12 151,223 176,521 133,843
3 16:12 135,353 159,241 119,214
12:8 113,489 138,793 95,725
i 17:10 106,436 128,922 90,951
i 18:10 101,475 123,436 86,378
1 16:8 87,001 109,502 71,309
4 17:8 82,365 104,375 67,036
E 20:8 71,320 92,161 56,855
TABLE 9

CHANGES IN CAREER AND FIRST-TERM CONTINUATION

Shore billets needed for rotation

¥ Rotation Current Low High
i pattern c=0.8600 c=0.8240 c=0.8780
¢ (quarters) r=0.09345 r=0.07943 r=0.10747
12:12 172,509 248,019 134,289
14:12 151,223 222,271 115,534
16:12 135,353 203,141 101,531
i 12:8 113,489 185,347 77,325
I 17:10 106,436 172,330 73,652
| 18:10 101,475 . 166,332 69,284
4 16:8 87,001 152,831 54,164
1 17:8 82,365 147,169 50,104

20:8 71,320 133,734 40,409
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APPENDIX A

o

COMPUTATION OF CONTINUATION RATES




Continuation rates for enlisted communities are available to
Navy planners on a length of service (LOS) basis. One source is
the PROPHET model which_ calls the rates for length of service
categories "bag rates".l The first-term transition rate and
average career continuation rate used in this rotation model are
calculated from these bag rates.

Suppose that the first tour is h periods long and that
personnel begin that tour at the end of their ith period of
service. In a steady state the number of personnel in the jth LOS
category is s

X, = x1 for j=1

]
and
j=1
X. =X, I (o for j > 2
j lkal k =

where Cj is the continuation rate for personnel with LOS greater
than i-1 but not greater than i and X; is the number of personnel
with length of service less than or equal to one period. The
product notation means

j-1
n C
k=1

Therefore, the number of personnel assigned to their first tour is

= . . e o o o o C .
k" S0t j-1

i+h i+h  [3-1
ge X g oW % nc
jei#l I 1gajar \k=1 ¥/ -

The flow of personnel completing their first tour is

i+h
I Cy .
1 k=1 k

lcenter for Naval Analyses, Memorandum (CNA)77-1310, "Projections
of Navy Enlisted Endstrength with the PROPHET Model: FY 1977-83,"
by Peter B. McWhite, Unclassified, 30 Aug 1977




——————

The transition rate from the first-term to the career category

: is
3
! i+h )
b n c¢
3 r = £ i k=1 k =
T i+h J-1
b j=i+l \ k=1
| L j-1
i z n Ck
{ C = j=i+h+2 k=1
L -1
i z n ¢,
f j=i+h+1l k+1
1

The following table presents these continuation parameters
calculated for several enlisted groups using the above formulas and
! LOS bag rates for 1977. The first tour is assumed to consist of ~ !
LOS categories two, three, and four. For this table, i=1, h=3, and ‘
L=31.
]
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i
" TABLE A-1
CONTINUATION PARAMETERS FOR SOME ENLISTED GROUPS
i .
Continuation

; Parameter AC AD AM BM BT
% c2 0.9100 0.9017 0.8924 0.7810 0.7818
% cq 0.8304 0.8286 0.8746 0.6849 0.8121
} 4 0.4441 0.3953 0.4526 0.5362 0.3062
1 Cg 0.8388 0.8388 0.9146 0.8958 0.8911
3 Ce 0.7226 0.8699 0.8733 0.8960 0.8894
% ¢4 0.8703 0.8966 0.9285 0.9351 0.9457
i 3 S | 0.8117 0.9023  0.8592 0.8764  0.8547
? Cy 0.7323 0.9084 0.8758 0.9197 0.8349
é : €10 0.8600 0.9250 0.8918 0.9085 0.7925
g €11 0.9200 0.9725 0.9640 0.9327 0.9131
: i €12 0.9546 0.9689 0.9552 0.9576 0.9279
i €13 1.0000 0.9620 0.9627 0.9614 0.8977
! § €14 0.9758 0.9678 0.9768 0.9464 0.9367
g | 15 0.9889 0.9720 0.9886 0.9623 0.9612
: €16 0.9664 0.9753 0.9946 0.9668 0.9501
é c17 0.9626 0.9810 0.9885 0.9620 0.9840
; €18 0.9525 0.9440 0.9252 0.9471 0.8998
- €19 0.6532 0.5470 0.6070 0.6874 0.6262
c 0.5936 0.5184 0.5723 0.5133 0.4580




TABLE A-1l

(continued)

Continuation
Parameter AC AD AM BM BT

€51 0.6990 0.6444 0.6227 0.4964 0.5940
Cyy 0.6931 0.6369 0.7129 0.6260 0.7565
Cys 0.9231 0.7438 0.7541 0.7038 0.7332
Coy 0.8000 0.8747 0.7302 0.8059 0.6303
Cog 1.0000 0.7509 0.8859 0.8756 0.4800
Cy6 0.8333 0.5402 0.5714 0.7934 0.6111
Cyq 1.0000 0.6685 0.7500 0.6552 1.0000
Cog 0.6000 0.6667 1.0000 1.0000 1.0000
Cyg 0.8000 0.8549 0.5952 0.8194 0.8000
€30 0.0833 0.1042 0.0000 0.2687 0.0000
€33 0.0000 0.0000 0.0000 0.0000 0.0000

0.1238 0.0804

0.8940 0.8725
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380
390
400
410
420
430
440
450
460
470
420
490
500
510

53¢
540
550
560
570
Se9
590
600
610

SRESEY FREE
CILE Q0(KIND=DUSKoTITLE="NOSESI®»PROTECT ION=SAVE,NAXRECSI2€=23)
FILE Q0GR INCCISR,VITLE="RNEE",FILETYPL=E)
FILE Q20(KIND=PRINTERs MAXRECSIZE =22)
COMPON SEAsSHORE PV 1207122,512+522oPERCEN, IDENT
COMPCN ZTALLZ SININsSIMIXe MIMINGILPAY, S2HINLS2MAX
e TENINS TZHANX
COPFCN /ZFCT1/7 V10720810 52eCoRoCLloC2,KSEATHIKSHOTHSPERIODSEPSS
*TLT12,T1S107252,5152
FEAD (10-22) ALPHA,T1,712-,51+52+C0oFR
FEAC (10,64) T1T2,T181,028255182
READ C1C»%S) ALB,PERICCPEPS»SEATIVP,SHOTIN
READ (1C»66) PERCEN, TIRINSTIMA X, T2MINS TZMAXSSLININ, SINAX,
*S2MINSZNAX
33 FORMAT (S5F10.0,2F10.5)
44 FORMAT (4F1C.0)
55 FORMAT (2F9<30F6.0,F8.5,2F6.0)
6€ FORMAT (F7.2,8F8.0)
cgeecceecccceccceccccccececceccccccececcececcccecccccccccccecccceecccecceecce

ccc .

cc i

< THEFE AFE THREE METHOLS OF GROUPING OUTPUT:

c 1. BY INPUTS COR SOLUTION VARIABLES (SUERCUTINE BALAN2)
c € BY RCTATICON PATTERNS CSUBROUTINE ROTATE)
c 3. BY ECTH

cce

BY INTER=CHFANGING TME -INPLT AND OUTPUT VARIABLES THE PROGRAM
PRESENTLY SCLVES FOR 10 BALANCED BILLEY STRUCTURES FOR EACH CF
THE CESIREC QUARTERLY RCTYATION PATTERNS. IF THE USER ALLOWS THE
PEFAULTY FCTATION PATTERAS TO SE EWPLOYED THERE ARE &S OIFFERENT
ROTATICN PATTERNS RANGING BETWEEN 2 TO S YEARS AT SEA AND 2 TO 3
YEAFRS ASFCRE. THIS PROVIDES 450 BALANCED SYSTEFS WHICH “AY EE
GROLPED IN ANY ONE OF THREE STYLES:
1o FOR EACH OF YHE 1C INPUTZ/OUTPLT STRUCTURFES DISPLAY ALL
SELECTED ROVATICA PATTERNS. THIS OPTIOQN IS ALPHA=0.0
Se FCF EACH ROQTATICA PATIERN DISPLAY ALL 10 BaLANCED
STRUCTURESe THIS OPTION IS SELECTED BY SETTING ALPHA=1.0
J. ALL CUTPUT WILL EE SHOWN T ICE GROUPEC AS IN 81 AND 92
THIS OPTION IS ALPHA=Z. 0

L Xsd
~o

SPME OR ALL CF VHE FOLLOWIKG ELEVEN INPUTS ARE MANDATORY INPUTS
CEPENCING UFCN WHICH OF THE RALANCED EILLET STRUCTURES THE USER
DESIRES. If THE FIRST SEVEN VARIABLES ARE PROVIOED THEN ALL TER
BALANCED SYSTEMS WILL BE COMPPUTED FOR EACH OF THE ROTATION PATTERNS

o

ALPHA=EXPLAINED ABOVE

Ti===<FIRST~TERN SEA BILLETS
T2===<FIRST-TERM SHORE BILLETS
Sl===<=CAREER SEM BILLETS

§2====CAREER SHORE BILLETS

C ====ANKLAL CAREER CCANTINUATION RATE
R ==<<ANNUAL FIRST-TERP FETENTION RATE

o

If THE FOLLONING FOUR VARIAJLES ARE LEFT ECUAL TO ZERO DEFAULT
VALUES WILL EE COMPUTEQ €Y THE PROGRAN

o0

TLT2==~TCTAL, FIRST-TERN EILLEFS (T1e72)
J1S1==~Y01AL SEa CLYY BILLETFS (T11e51)
T252==~TCTAL SHCRE DUTY EBILLETS (T72e¢52)

OO0 O OO0 OaNONNOOONNONOOLNDONON




620
630
1 640
I 650
660
670
680
690
f 700

T

-
o
o
o

c S152=-==TOTAL CAREER BILLETS (S1052)
ccceccccec
cc

c THE FOLLOWING 6 VARIABLES ARE OPTIONAL INPUTS3 IF LEFT EQUAL lﬂ
€ 2EROe CEFALLT VALUES MILL GE LUSED BY THE PROGRAN
cc
cc
A======NININUN SEA OUTY TOUR IN YEARS COEFAULT IS 3)
B=====<pININUM SHORE CUTY TOUR IN YEARS CCEFAULT IS 2)
PEFIOC-KUNBER OF STANDJRD ROVATION INTERVALS IN ONE YEAR3
1F STANDARC RCTATION INTERVAL IS 3 MONTHS, PERIOD=43
IF STANDARD RCTATION INTERVAL IS 1 MONTH, PERIOD=123
COEFAULT IS &)
€EP S====ABSOLUTE ERROR VALUE USED TO CALCULATE A CORRECT
CAREER CONTINUATION RATE COEFAULT IS .0001)
SEATIFP-NUMBER OF SEA CUTY PERIODS TO BE PRINTED OUT
CA*PERIOD)*SEATIN=1=MAX SEA ODUTY TINE
(DEFAULY IS 2.+PER10D *1.)
SHCTIN-KLMEER OF SHORE DUTY PERIOCS TO BE PRINTED OUT
. CE*PERIOD)*SHOTIN1=NAX SHORE DUTY TINE
COEFAULT IS 1.¢PERIOD ¢1.)

sﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂoﬂﬂ

(2]
o0
[x]
0
(2]
(2]
(2]
(2]

THE FOLLOMING 9 VARIAGBLES ARE ALSO OPTIONAL INPUTS USED TO LINMNIT
THE PRINTEC OLTPUT OF THE PROGRAN TO ONLY THOSE BILLET STRUCTURES
MHICH ARE MITHIN THE FEASIBLE BOUNDS DETERMINED BY THE USERs -

(]

PERCEN==~THE MAXINLN ABSOLUTE X DIFFERENCE BETNEEN THE PRESENT
EILLET STRUCTURE SPECIFIEC BY THE USER (T1,72,51052)
AND THE COMPLTED BILLET STRUCTURES.
IF PERCEN=0.0  THIS OPTION KILL BE IGNORED AND ALL BILLET
. STRUCTURES COMPUTED WILL BE PRINTED
IF PERCEN>0.0  ALL BILLET STRUCTURES WITHIN A PLUS CR
NINUS PERCEN OF THE PRESENT STRUCTURE WILL
8E PRINTED
IF PERCEN==1.0 THE FCLLOWING 8 VARIABLES SUPPLIED BY THE
USER WILL BE LTILIZED
TANIN-==~FININUN NUNEER OF FIRST-TERN SEA BILLETS
TIPAX====NAXINULM NUNMEER OF FIRST-TERM SEA BILLETS
T2MIN=~==FINIMUM KUMBER OF FIRST-TERM SHORE BILLETS
T2MAX====PAXIMLN NUMEER GF FIRST-TERM SHORE BILLETS
SIMIN====FININUMN NUMEBER OF CAREER SEA BILLETS
SIMAX====FAXIMUM NUMEER GF CAREER SEA BILLETS
S2NIN====PININLN NUMEER OF CAREER SHORE BILLETS
S2MAX=-===NAXINUM NUMEER OF CAREER SHORE BILLETS

OO0 OONOHONOMNON

cc

cce
CcCCCCCCCCCCCCC(C(CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
cce

cece
c DETERNINE WHICH DEFAULT VALUES ARE TO BE USED
cce
cc
IF (7172 .€Q. 0.0) T1T12=V1eV2
IF (T1S1 .€EQ. 0.0) T1S1=T1eS1
IF (7282 +€Qe 0.C) 7282272082
IF (S1S2 +EQ. 0.0) 51S2=S3e82
IF CA <EQ. 0.0) A=3.
1F (8 .EC. C.0) 822,
IF C(PERIOD <-EQ. 0.0) PEAIOCss.
IF (EPS .EC. 0.0) EPS=C.0001
IF C(SEATIN.€Q.0.0) SEATIF=PERIODC2.%1.
IF CSHOTINCEQa0.C) SHOTIN=PERIDD*1.01.

T e




1260 IF (PERCEN) 70,0090
- 1270 $0  SIMIN=S1e(1.-PERCEN)
1280 SIMAX=S1e(1.+PERCEN)
1290 TIMIN=T1e(1.-PERCEN)
1300 TIMIX=T1e (1, ¢PERCEN)
1310 T2HIN=TZe(1.~PERCEN)
1320 T2MAX=T2e (1. +PERCEN)
» 1330 S2MIN=52e(1.=PERCEN)
1340 S2ZMAX=SZeC1.¢PERCEN)
1350 60 TC 80
) 1360 70 CONTINUE
3 1320 IFCTIMAX.EC.0.) 1IMAX=59999999.
! 13¢0 IFCTZMAX.EQ.0.) T2MAX=99999999.
i 1390 IFCSIMAXL.EC.0.) SIMAX=99995997.
N 1400 IFCS2NAX.EQ.0.) SZHAX=99999999.
gi 1410 e CONTINUE
§ 1620 cce
4 1630 cce

1440 c CEFALLT VALUES ARE SET; ANOW CEVERMINE VALUES T0 BE USED
1450 c IN DC LCCPS ANC OTHER COMPLTATIONS

Dt )

1469 cce
1670 cce .
: 1480 Cé=1.-C1.-C)/PERIOD
3 1490 C1=F/PERTOD
; 15¢90 SEA=ASPER] 00
i 1510 SKCRE=E«PEP 100
' 1520 KSEATM=SEATIN
1530 KSFOTN=SHOTIN
1540 WRITE €2C»77) T1,72551052:CoRoT1T2,T1515T7252551520A0 B>
1550 eFERT LDsEPS»SEATIMSHOTIN,PEFCENs TUNIN, TINAX, TZNINo T2NAX, STNINs
1560 *SIPAXsS2NINGS2HAXs ALPHA
- 1570 7T  FORMAT CZX,"PROGRAN PARAPETERSEt  T1=°,F9.0,%;5 T2=',F9.0,
1580 #9535 S1=9,F9.00%55  S22%5F9.00%33  C=05F9.5,%3 R=9,F9.¢
159¢ C/TXs T1T2290F 90555 T1S1=9F9.0s935 T252:°,F9.0,%55¢
1600 0% S1S239,F9.00°55 A=9F9.3,%33  B=Y,F9.3/7X,*PERIOD="»
1610 *F9.0,%55 EPS='sF9.5,%33 SEATIN="F9.0,%55 SHOTIN=*5F9.0,
3 1620 0955  PERCEN='»F 93,53 TININ="sF9.0/7Xs " TINAX='F9.0,%55  T¢
1630 CO2MIN="sF9.Co%55  TZNANZ94F9.00%53  SIMIN=".F9.Ce%;53  SIN®
1640 COAXZ9,F9.0,%5  S2NIN=5F9.0,/TXs * S2MAX="4F9.05%55 ALPHA=",
1650 *F9.0)
1670 IF (ALPHA .EQ. 0.0) GC TQ 93
; 1680 CALL ROTATE (ALPHA)
i 1690 IF (ALPHA .EQ. 1.0) GC TC 95
! 1700 93 CALL EALANZ (ALPHA)
§ 1710 95 CONTINVE
[ 1720 ENC
1730 ¢
1749 <
1750 cc
1760 ccce
i7re ceceeee END OF MOSES MAIN FRCGRAN cececcccccccceece
1780 cccc
1790 cc
1800 c
i l‘ln c'..........I.....ll....l.l.............l.................'..'.........'
f 1820 c
1830 cc
1840 SUBROUT INE BALANZ CALPHA)
i 1850 COMMON SEAsSHORE,T1Z2sT220512+522+PERCENSTODENT
1860 COMMON ZTALYZ SININSSTI¥2Xs VIMINS TIPAX, S2HIN, S2HAN
1870 s T2MING T2NAX
1480 CONMON /RCT1/ T1sT2+S1s52+CoRoClsC2oKSEATN,KSHOTNs PERTOD»EPS
1850 oT1T2,T181572525 5182
1900 ¢




1910
1920
] 1930
| 1940
b 1950
B 1960
ﬂ 1970
5 19080
1990
b 2000
2010
2020
3 2030
2040
2050
2060
2020
2080
2120
2130
2140
2150
2160
2170
2180
2190
22¢C0
2210
2220
2230
i 2240
! 2250

2260

2270

2280

2290

2300

2310

2320
i 2330
{ 2340
1 2350
‘ 2360

2370

2380

2390

2400
! 2810
1 2420
I 2430

e 3
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2446
2450
2460
2470
24280
2490
2500
2510
2520
2530
2540
2550
2560
2570

C THIS SUBROUTINE COMPLIES BALANCED SYSTENS FOR ALL DESIRED ROVATION
C PATTERNS UNCER EACH OF THE 1C SEPARATE INPUT/OUTPUT GROUPS.

c TOENTICAL COPPUTATIORS AS SUEBROUT INE ROTATES

2 ONLY DIFFERENCE IS DISPLAY OF OQUTPUT

SSHaSHORE
SSEA=SEA
144 FORMAT C°1%:9Xo *SEA®»3Xo *SHIRE » L7X»*TOTAL® »SX-"TOVAL®5»19%,»
COF IRST® o ENL*FIRST® o 3SXs 2Xo°FIRSTO/
eAXo*CUTY o 3Xo"0UT Yo 6Xr» ZXo®TOTAL® o SXo®FIRST®,6Xo°AT 67X,
S TOTAL o IXo®TERMN® ,6Xo® TERN® »5Xo* CAREER® 04X *CAREER?» 8,
C CAREER®»8Xo® TERNO/4Xo® TCUR®e 3Xo® TOLR®» 7 X+ * CAREER*» SXo *TERN®H 7 Xo
@O SEAS SN, ASHORE *o9X» ® SHORE *» 6X0» *SEA s TXs *SEA®»6X»* SHORE® »
®SXs*CONTINUATION® 53X RETENTION /)

L1} FORPAT C(1X2°USER INPLIS b Xs 4F10.0,4X,4F 10.052%»
Fll.dofl2.4)
10ENT=1 b
M=21.-C2
geecececceccccccccccccccccccee
cc
c COMPUTE BALANCED SYSTEN =A"s °

GIVEN VARIABLES2:2333:FIRST-TERM SEA BILLETS
CIREER SEA BILLETS
CAREER CONT IKUATION RATE
FIRST-TERM REVENTION RATE

SCLUTIOMN VARIABLES:33FIRSI-TERN SHORE BILLETS
CAREER SHORE EILLETS

o000 n

cc
cccceeccececcccecccecceccecece
MRITE €20,77) .
WRITE (2CrE8) S1S2,T1T2,T1S1,7252,T2oT715S15525CoR
€0 1C1 JJJ=1,KSEATH .
ASEA=C2eeSEA
AB=1.-ASEA
CC 100 111=1,KSHOTN
ASHOR=CZ*»SHORE
AC=1.-ASHOR
BXz1.=C2¢e(SEA*SHORE)
T2Z==ASHCReT1+BXeARS1/(C19A8)
$27=CleT1eAC/AASASEAe S1eAC/AB
T1zZ=1T1
S12=S1
CALL PRINTT (C»R)
SPORE=SICRE* 1.
100 CONTINUE
SEA=SEAeL.
SHORE=SSH
101 CCNTINVE
SEA=SSEA
MRITE (20,13))
BRITE (20-144) y
WRITE €2C»159%)
133 FORMAT (/2% *GIVEN: FIRST=-TERM SEA BILLEVSe CAREER SEA BILLETS,®
®% CAREER CCNTINUATION RATE, AND FIRST~TERN RETENTION RATE®)
144 FORMITC/73CXr%ceccvccasTHER FOR THE VARICUS ROTATION PATTERNS ¢
®'ABOVE cevecccacaAND A BALANCED SYSTEN*//)
155 FORMAT (2Xo°SOLVE FOR: FIFST-TERM SHORE BILLETS AND CAREER®
o% SHCRE EILLETS®) .
cccceeccccccecccccecccecceccccce
cc

c CONPUTE BALANCED SYSTEN =8%3
c

e Sl S &

L i g




os e

2580 C GIVEK VARIPBLESI3I3233:CAREER SHURE BILLETS
2590 (4 CAREER SEA BILLETS
2600 c CAREFR CONTINLATION RATE
2610 c FIRST-TETM RETENTION RAVE
2620 c
. 2630 c SOLUTION VARIABLESs23F JRST-TERN SFCORE BILLETS
2640 ¢ FIRSI=TJERN SEA BILLETS
2650 cc
2660 ceercccecceececececccccece
2670 WRITE (2¢C.27)
2680 WRITE (20.88) <S1S2,7172,V15107252,T72,T71,515524C»R
2690 CO0 202 JJJ=1,KSEATM
2700 ASEA=C2eeSEA
2710 AE=1.=ASEA
2720 00 ZCC 1MT=1,KSHOTM
2730 AC=1.~(2eeShORE
2740 T12=(S2-ASEASAC/AB9S1)/CleAA/AC
2750 T22=S1S8ceap/C1=113
2760 §22=82
2rro $12=51
2780 * CALL FRINTT (CeR) o
2790 SHORE=SHCRE+ . .
2800 200 CONTINLE
2310 SEA=SEASL.
2820 SHORE=SSFK
2230 2C2 CONTINUE
2840 SEA=SSER
2350 WRITE (€20,233)
2860 WRITE (2Cr144)
. 2870 WRITE (2€0255) y
2880 213 FORPAY (//72X»*GIVEN: CAREER SEA BILLETS, CAREER SHWORE JILLETS»*®
2890 o' CAFREF CCATINUATION RATE AND FIRST-TERN RETENTION RATE®)
2940 255 FORPAY (2X%,*SCLVE FOR: FIRST=-TERN SHORE BILLEYTS AND °
2710 e'F IRST-TERM SEA BILLETS®)
2920 cceeeccecccecccceccecceccecce
- 293¢ cc
2940 c CCMPUTE BALANCEC SYSTEM *"C™2
2950
2960 [ GIVEN VARIABLES:22322333FIRSTI-TERM SEA BILLETS
2970 [ FIRST-TERM SHCRE BILLEYS
2980 c CAREER CONTINLAVION RATE
2994q [ FIRST-TERM RETENTION RATE
3000 c
3010 c SOLUTION VARJIABLES::2CAREER SEA BILLETS
3o2q c CAREER SHORE BILLETS
3030 cc
3040 ccececeecccccecccccccccccce
305G WITE C2¢27)
3060 WRITE (2C,88) €182, T112,71S51»7252,72-T1,51-52+CoR
3070 D0 303 JJJI=1,KSEATN
3080 AB=1.=CzeeSEA
3050 £C 360 J1I=1,KSHOTN
3100 ASHOR=CZeeSHORE
3110 BX=1,-C2¢2(SEASHORE)
3120 S12=C1+AB*(T2¢ASFOR*T1)/CEXSAN)
3130 SZZ=T1V2eC1/AA=-512
3140 122272
3150 T12=71
3160 CALL PRINTTY (CsR)
3170 SHORE=SHORE+1.
j180 300 CCNTINUE
3190 SEA=SEASL.
3200 SHORE=SSE |
3210 3¢3 CONTINUE !‘
B-5
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3220 SEA=SSEA
3230 WRITE (20.333)
3240 WRITE €200148) ,
3250 MRITE C2¢0359) |
3260 333 FORNAT (/72X "GIVEN? FIRST-TERN SHORE BILLEVS» FIAST=¢
3270 «*TERN SEA BILLETS, CAREER CONTINUATION RATE AND FIRST=TERN®
3280 e* FETENTICK RATE®)
3290 355 FORMAT (2X»*SOLVE FORT CAREER SEA BILLETS AND CAREER SHORE®
| 33¢0 o® BILLETS?)
‘ 1310 cccecceccccccceeccecceccee
| 332¢ cc
1330 C  COMPUTE BALANCEC SYSTEN “D*3
\ 3340
3350 ¢ GIVEN VARIABLES:2332232FIRST-TERN SHORE BILLETS
3360 ¢ TCTAL SEA BILLETS
3370 t CAREER CONTINUATION RATE
3380 ¢ FIRST-TERM RETENTIOW RATE
3350 ¢
| 3400 c SOLUTION VARIABLES:::CAREER SEA BILLETS
‘ 3810 t CAREER SHORE BILLETS
3820 ¢ FIRST-TERM SEA BILLETS s
3430 cc
3440 cceececcccecececeeceececceee
3450 WRITE (20,77)
i 3860 MRITE C2C»88) S$152sT1T2,T1S1,7252oT2oT1eS1.525CoR ;
! 3670 CC 5C5 JJJ=1eKSEATN
:i 3480 AB=1.~C2eSEA
: 3490 00 SCC IIE=1,XSHOTM
i 3500 ISHQF=C2ee SHORE
A 3510 BX=1.=C2eo(SEASSHORE)
ﬁ 3520 S12=(T1S1e4SHOR® 123/ CASHOR*CARCBX) /CCL1oAB)) .
- 3530 T12=71S1-512
3540 $22= (TZeT12)eC1/AN-S12
3550 122212
3560 CALL PRINTT CC,R)
3570 SFORE=SHCRESL.
3580 500 CONTINUE -
3590 SEA=SEAL.
3600 SHORE=SSH
3610 $0S  CCNVINUE
3620 SEASSEA 1
3630 WATTE €20,531) :
3640 WRITE €20,144) ;
3650 WRITE €2€,%5%5)
3660 S33 FCRMATCSS2%SGIVENT FIRST=TERN SHORE BILLETS, TOTAL SEA BILLEVS®
3670 #%, CAREER CCNTINUATIGN FATE AND FIRST-TERM RETVENTICON RATE®)
3680 ses FOFNAT (2X»*SOLVE FORS FIRST-TERM SEA BILLETS» CAREER SEA®
3690 e? BILLETS ANC CAREER SHORE BILLELS®)
37¢o cecceececcecececcecccceccece
3710 cc
3720 € CONPUTE BALANCED SYSTEM “E*2
3730 ¢
3740 ¢ GIVEN VARIABLES322323tFIRST-TERM SHORE BILLETS EQUAL ZERQ
3750 c 10T4L SEA BLLLEYS
3760 ¢ CAREER CONT INUATION RATE
3770 3 FIRST-TERN RETENTION RATE
ree ¢ .
3790 < SCLUTION VARIABLES:2 SCAREER SEA BILLETS
3800 ¢ CAREER SHORE BILLETS °
3810 c FIRST=-TERN SEA BILLETS
3820 cc
3830 cecuccecceccececcccccceccce
3649 WRITE €iCo27)
3850 : WRITE (20,88) S152o V112, 1151572525 T2+ 710 S1+52+CoR




3860
3870
3jaso
3890
3900
3910
3920
3930
3940
3950
3960
3970
3veo
3990
4000
4010
4020
4030
4040
4050
4060
4070
4080

T2¢20.
00 €CE JII=1oKSEATN
Ad=z1e~C20eSEA
00 €00 III=1,KSHOTN
ASHCF=CEoe SHORE
BX21.-C2ee (SEAVSHORE)
S12:(T1S1ASHORT22)/7CASNORSCANCBX )/(CleAB)) .
T12=T1S1-512
$22= (T220T12)¢C1/AA=S512
CALL PRINTT (C»R)
SFCRE=SHCRE* 1.
€00 CONTINUE
SEA=SEAeL.
SHORE=SSH
606 CCNTINUE
SEA=SSEA
MRITE (20,633)
WRITE (20,144)
WRITE (2C,55%)

633 + FORMAT (//2X»*GIVEN: FIRST-TERM SHORE BILLETS €QUAL TO Z2ERQ,*
e JOTAL SEA BILLETS» CAREEF CONTINUATION RATE AND FIRST-TERN ¢
SORETENTICN RATE®)

cceeceececcecccccccccccccccece
(4

CCPPUTE GALANCEC SYSTEM “F=2

c

[

c

C GIVEN VARIABLES:3:33331CTAL SHORE BILLETS

c TCTAL SEA BILLETS

c CAREFR CONTINLATION RATE
c FIRST-TERM RETENTION RATE
c
c
c
c
c

SOLUTION VARIABLES33 sCAREER SEA BILLETS
CAREER SHORE BILLETS
FIRST-TERM SEA GILLETS
FIRST-TERM SHORE BILLETS

¢
ceccececceccecccecccecceccccecce
WRITE C2¢»77)
MRJTE (2C,88) S152,T172,T1S15T7252072oT12S1052,CoR
00 707 JJJ=1,KSEATHN ;
AB=1.~CZeeSEA
L0 700 111=1,KSFOTN
ASHOR=CZ»eSHORE
FC=1.=ASHOR
BX=1.=Ccoe(SEA¢SHORE)
XXY=BXSC10RAZAB
YYX=(T151¢7252)¢AA/C(C1eAN)
TZZ=(XXY2(T1S1=VYYX)=ASHCRaYYX)/CAC=XXY)
§2z=T12s52-122
T12=YVYX-122
$12=T151-7112
CALL PRINTT (C»R)
SFORE=SFORE*1.
7ca CONTINUE
SEA=SENel.
SHORE=SSH
rer CCNTINUE
SEA=SSEA
MFITE (2C,72Y)
MRITE (200144)
MRITE (2C,755)
733 FCRMAT (/772X °GIVEN: TOTAL SEA BILLETSs TOTAL SHERE SILLETS», *
®OCAREER CONTINUATION RATE AND FIRST TERM RETENTION RATE®)
75S FCRMAT (2Xs*SOLVE FOR: FIRST-TERM SHORE BILLETS, FIRST-TERN ¢




4500
4510
4520
4530
4540
4550
4560
4520
4580
4590
4600
4610
4620
4630
4640
4650
4660
4670
4680
4690
4700
4710
4720
4730
4740
4750
4760
6770
4780
4790
4800
4810
4820
4030
4840
4850
4860
s870
4880
4890
4900
4910
4920
4930
4940
4950
4960
4970
4980
4990
5000
5010
5020
So0l0
5040
5050
$060
5070
soec
5090
sto0
5110
5120
S130

*SEA EGILLETS, CAREER SHCRE CILLETS AMD CAREER SEA OILLLTS®)
ceeececcceccccccecccccecccce
cc

CCPPUTE BALANCED SYSTEM °G°3

c

[ GIVEN VARIAGLES:333333CAREER SEA BILLETS

c TCTAL FIRST-TERN BILLETS .
[ CAREER CONTINLAVION RATE

¢ FIRST=TERN RETENTION RAVE
c
c
c
c

SOLUTION VARIABLES:3SCAREER SHORE QILLETS
FIRSI-TERN SHORE BILLETS
FIRST-TERN SEA BILLETS
cc
cceececececcceccececeeeccce
WRITE (2C27)
WRITE (2Co68) S1S2>T1T20TISEr T252oT72,TL5S1252:Co R
00 808 JJJI=1,KSEATN
AB=1.-CZe*SEA
CC 800 11Is1,KSHOTN .
ASHOR=CZeeSHORE .
#C=1.-ASHOR
8X=x1.-CZee(SEASSHORE)
$22=T112/4AheCl~S1
T22==ASHORST1T2/AC*BX /C1eAA/AB*S1/AC
T12=T7112-T42
S$1ZsS1
CALL PRINTT (CoR) .
SHCRE=SHOREeL.
eao CONTINUE
SEA=SEAL.
SHORE=SSH
808 CCNTINUE
SEA=SSEA :
NRITE (20,833)
HRITE (200146)
MRITE €2CrE29)

833 FORPAY (//2Xs°GIVENT CAREER SEA BILLEVTS, TOTML FIRST-TERN °*
e'BILLETS, CAREER CONTIAUATICK RATE AND FIRST-TERR®
®® FETENTION RATE®)

855 FORPAY (2X-°SOLVE FOR: FIRST=TERN SNORE BILLETS, FIRST-~*
**TERN SEA BILLETS AKD CAREEF SHORE QILLETS®)

ceeeccccccccccccceccecccce
cc
CONPUTE OALANCED SYSTER “H®:

c

c GIVEN VAFJAELES2333323FIRST-TERN SEA BILLETS
c FIRST-TERN SFORE OILLETS
c CAREER SEA BILLETS

¢ CAREER CONT INUATION RATE
c
c

SOLLUTION VARIABLES:::FIRST-TERN RETENTION RATE
CAREER SHORE BILLETS

c
ceceecececeecccccccccccccccecce
TIT=T1e72
IF (117 <LT. 1.0) GO 70 102S
WRITE (20,77) ’
MRITE C2Co28) S1S2,T1IT2,T1S1,T7252,T2oT15S10820Co0
€0 909 JJJI=1,KSEATH .
AB=1.-C2eeSER
CC 9CC 1il=1,KSHOTN
ASHOR=C2+*SHORE
BX=1.-C20e(SEASSHORE)




5140
5150
5160
S120
St80
5190
5200
5210
5220
5230
5240
5250
5260
5270
5280
5290
5300
5310
5320
5330
5340
5350
5360
5370
5380
5390
5400
5610
5620
5430
5440
5450
5660
5470
5480
5690
5500
5510
5520
5530
5540
5550
5560
5570
5580
5590
5600
5610
5620
5630
5640
5650
5660
5670
5680
569C
S7a0
5710
5720
5730
5740
5750
5760
St70

ct1=ct
CL=EXeAAZAB®S1/CT2¢ASHOR® 11)
$22=T11Z+C1/AA=S1
112211
122272
$12:51 !
RRR =R
R=C1ePEFICE
CALL PRINTT (C»R)
c CALL CHECNK
R =RRR
c1=C11
SHORE =SHORE®1.
900 CONTINKLE
SEA=SEA].
SHCRE=SSk
9C9 COMTINUE
SEA=S SEA
WRITE €20,933)
WRITE (2Co144) 2
WRITE (2C,955) .
933 FORMAT C//ZXs*GIVENS FIRST-TERM SHORE BILLETS., FIRST=TERN®
e¢ SEN GILLETS, CAREER SEJ BILLETS ANC CAREER CONTINUATION®
«® RATE®)
955  FORMAT (ZX»*SOLVE FOR: CAREER SHORE BILLETS AND FIRST-?
SYTERK FETENTION RATEY)
ceeeceeceecceeccceccceccee
cc

COMPUTE BALANCED SYSTEM *I®:

c

c GIVEN VARIABLES23222223F JRST-TERM SEA BILLETS

c FIRST-TERM SHORE SILLETS
c CAREER SEA BILLETS

c FIRST-TERM RETENTION RATE
c
c

SCLUTION VARIABLES::3SCAREER CONVINUATION RATE
CAREER SHORE EILLETS

cc
cgeeececcecccecccecccccecccccc
IF (S1 <LT. 1.0) GO 70 1025
WRITE (€2C»77)
WRITE (20,88) S152»T112,7151-7252,72,T15S515520CoR
GOAL=C1/s1
DIF=GOAL«EPS
MAA=.2
2=€.99599
€0 1C2C JJJ=1.KSEATN
00 1010 III=1-KSHOTN
ICOUNT=C
C2a=AMN
B=(1.-C22¢+(SEA+SHORE))*(1.~-C22)
E=B/C(TZ¢112C232eSHORE)*(1.-C22¢¢SEA))
IF CE .€T. GOAL) GO TO 1(C00
XNIN=AAR
XNAX=2
GO 70 1€C2
1000 XNIN=2
XMAX=AAA
1002 CONTINUE
C2Z=(XMAXOXMIN) /2.
C22=AES(C22)
B82(1.=C22¢¢(SEACSHORE DI (1.~C22)
E=B/C(TZ¢71¢C220eSHORE) 2(1.=C220eSEN))
G1=AES(COAL=B)




IFCGL.LE.CIF) GO 10 1009
IF  (8.6T. GCAL) X¥MAXaC2Z
IF (8 .LT. GOAL)  XNIN=C2Z
ICOUNT=ICOUNT#1
IF CICCUNT <GE. 30) WRITE €20.1022)
If CICGUNT .GE. 30) GO 10 1005
GO TO0 1002 ¢
1003 CONTINUE
cecsC
C21.=((1.~C22)+PERIAC)
$27=(C1eT1)eC1.=C220*SNORE /(1. ~C22)
§f;-:floc:1-ostl051-(l--cll-osuﬂkt)l(l--ttlitstl)
®
Té2=T2
S12s$1
c22sC2
c2=c22
CALL PRINTT CCoR)
c CALL CFECK
c2=c22 .
c=ccc
SHORE=SHORE+1.
1010 CONTIAUE
SEA=SEA®1.
SKOREaSSH
1620  CONTINUE
SEd=SSEN
1622 FORMAT (/2X.*CONTINUATYCN EVALUATED MORE THAN 30 TINES FOR °*
¢*THE FOLLONING ROTATION PATIEAN NITH NO CONVERGENCE®/)
WRITE (20,1033)
WRITE €ZCo144)
WRITE (20,1055)
G0 1O 1099
1625 WRITE C2C»1C66)
1633  FORMAT (//2Xs°GIVEN: FIRST-TERN SHORE BILLETS» FIRST=TERN®
. Stltl;LLEls- CAREER SEA BILLETS AKD FIRST-TERN REVENTION®
o0 FATE®
1655  FORMAT (2¥,°SOLYE FOR: CAREER SHORE BILLETS AND CARCER °
#*CONTINUATION RATE®)
1066 FCRMAT (*1°,3X» N0 SOLUTIONS FOR THE VARIABLE CONTINUATION °
#SRATES DUE TO LACK OF NCN=2ERO INPUTS®)
1099  CCNTINUE

cc
cceececcceccccccccccccecccce
C
CONPUTE BALANCEC SYSTEN "jg=:

c

c

(4 GIVEN VARIABLES:333333FIRST-TERN SEA BILLETS

c FIRST-TERM SHCRE BILLETS
c CAREER SEA BILLETS

c CAREER SHORE BILLETS

c
(4

SOLUTION VARIABLES:23CAREER CONTINUATION RATE
c FIRST=TERM RETENTION RATE
cc
ceeecceccccceccccceccccccce
IF CCS1eS2) oLTe LeC) GO TO 1125
IF ((T11072) <LTe 1.0) GO 1O QM12S
WRITE €20.77) .
WRITE C€2Cr08) S1S2oV1T2,T1S1,T252,T20T1s51»52+Co R
CEPS=EPS
EPS=EPSe.1
GOML=(TL/S2)e((S1082)/7CT10T2))
DIF=GOALEPS




LT v

64 00
6410
6420
6430
6440
6450
6460
6470
6420
6490
6500
6510
6520
6530
6540
6550
6560
6570
6580
6590
6600
6610
6620
6640
6650
6660
667¢C
6680
6590
6700
6710
6720
6730
6740
6750
6760
6762
6764
6768
6770
6775
6780
6790
6800
6310
6820
6825
883C
6840
6850
6860
6870
6880
6910
6920
6930
6935
6940
6950
6960
6970
6972
6974
6980

AAA3.2
220.99999
CO 1120 JJJI=1.KSEATN
00 1111 JII=1,KSHOT?
TCCUNT=0
C22=AAA
B=1/€1.-C22¢¢SHORF )=( $10C22¢aSEA)/(S2¢(1~C22¢2SEA))
IF (B «GV. GOAL) GO 70 1100
XMIN=AAA
XNAX=2
GO VO 1102
1100 XMIN=2
XMAX=AAA
1102 CONTINLE
C2Z=CXNAXeXMIN) /2.
B=1/(1.-CZ200SHORE)=(S10C22¢¢5EA)/(S20C1=C22¢2SEAN))
G1=ABS(GOAL~8)
IF(G1.LE.OIF) GO TC 110S
IF (EeGTo. GCAL) XMPX=C22
IF (8 .LT. GOAL) XMINSC23
ICCUNT=JCCUNT#1
IF CICOUNT oLT. 30) GC TC 1102
IF (PERCEN <NE. 0.C) GC 710 1110
1105 CONTINUE
cce=¢c
C=1.-((1.~C22)*PERIOD)
RZ2=C1
C1=(1.~C22)e(S1452)7CT172)
T12=T1 3
rT22=12
§12=S1
§22=52
c€22=C2
c2=c22
RR=R
F=C1+PEFICO
IF CICOUNY .L¥. 30) GC TO 1108
WRITE (€20,1144) IDENTLSEA, SHORES T22,T12S12,522+CHo R
GO T0 1109
1108 CALL PFINTT (C»R)
1109 CCNTINUE
CALL CHECK
C1=R2
c=CcccC
c2=Cc22
R=RR
1110 CINTINUE
SHORE=SHORE® 1.
1111 CONTINUE
SEA=SEAsY.
SHCRE=SSH
11¢0 CONTINUE
SEA=SSEA
MRI TE €20,1133)
MRITE CZCrl44)
WRITE (20,11595)
EPS=DEPS
RETUFA
1125 WA TE (2C»1166) L
1133 FORMAT (//72Xe"GIVEN: FIRST~TERM SHORE BILLEYS, FIRST-TERN®
e% SEA JILLETS, CAREER SEA BILLETS AND CAREER SHORE BILLETS®)
1144 FORMATCLIXoALoF 6aloF 70rd4Xo*NO FEASIBLE SOLUTION®» 14Xe4FL10.002%0
oFlle4eFl3.0)
1155 FORMAT (2Xo*SOLVE FOR: FIRST-TERNM RETENTION RATE ARKD CAREER °*
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6990
7000
7010
7020
7030
7040
7050
7060
7070
T0380
7090
7100
7110
7120
7130
7140
7150
7160
7170
7180
ri90
7200
7210
rT220
7230
T240
7250
7260
7270
7280
r729¢0
7300
7310
7320
7330
7340
7350
7360
7370
7300
7390
7400
7510
7420
7430
7440
7450
7460
7670
7480
7490
7500
7510
75290
7530
7540
7550
7560
7570
7580
7550
760C
7610
?620

®*CONTINUATION RATE®)
1166 FCRFMAT (°1% ¥X»*NO SOLUTIGONS FOR THE VARIABLE CONTINUATION °*
®*RATES DUE TC LACK OF NON=ZERQ INPUTS®)

RETURN
(4.1]
ccce
ccececc ENC OF BALANZ SUBROUTVINE ccceeeccccecccccecce 2
ccee
cc
c

Ce ......l............'............’..'..'....'..........'........'....‘_

c

c
c
SUBFOUTINE PRINTY (CoR)
CONMON SEA»SHORE »T12,T22,512+5220 PERCENSIDENT
cc
ceeccecceccce

€ THIS SUBROUTINE PROVIOES THE PRINTED OUTPUT FOR THE MODEL AFTER
C ACCING THE FOLR BASIC BILLET GROUPS T1,72,51.52 TO FORM THE TOTAL
C CAREER, TOTAL FIRST-TERM» TOTAL SEA AND TOTAL SHORE BILLET GROVPINGS
ceeceecececce
cc
< CALL CHECK
KT1=71200.5
K12272240.8
KS1=51200.%
KS22522¢0.5 A
S1522=FLOAT (KS10KS2)
T1T22= FLCAT (KT10KT2)
TiS1Z= FLOAT CKTI#KS1)
T2522= FLCAT (KT24KS2)
1EST=0.0
cece
cc
C OETERNINE IF ALL BILLET STRUCTURES ARE TO 8E PRINTED OR ONLY THOSE
C WITHIN FEASIELE BOUNDS
cc
cece .
IF  CPERCEN -EQ. 0.0) 6O TO 2000
CALL FEASBL CTEST)
IF CTEST .EQ. C.0) RETUFK
2000 WRITE €20,2020) IDEMTsSEASSHORESS1S22s TAT22, 11512, 725220

*T22, 711255125522+ C»R
2020 fﬂ.ll!(I"lla'6-°’F7.°-‘ln‘?lﬂ-oolID‘FIO-OleDFII.‘v'l!.‘)
RETURN
END
cce
ccc
ccc
B
COenteteee e tteneeetnentttettittettneceetetstatteestetnnccetetdasttacaes
[+
¢
SUBROUTINE FEASBL C(TEST)
CONPCN SEAsSHORE,T120 1220 $125 S22, PERCENSIDENT
COMNON /TALL/ SININsSINAXe TANINo TINAXs S2HIN» S2MAX
e TN INLT2H A
ccc
ccecceccccecceccec

C AN CPTICKNAL SLEROUTINE THAT DETERMINES WHICH BILLET STRUCTURES
€ ARE WITNIN THE FEASIBLE LIPITS SET BY TME USER

Catee bt i e S L e e e o e

i




7630
7640
7650
7660
7670
7680
7690Q
1700
710
1720
7730
7740
775C
7760
Irro
7780
r790
7800
T810
7820
7830
7840
7850
7860
r8z70
7880
7890
7900
7910
7920
7930
7940
7950
71960
7970
7980
7990
8000
8010
8020
£130
8040
80350
8060
8070
8080
8090
8100
a110
8120

e130
8140
8150
8160
e170
8180
a19%0
8200
8210
8220
8230

geececcececccccc
ccc
IF (S12 .LT. S1PIN)  RETURN
IF (S12 .€T. S1FAX) RETLAN
IF CT12 LV.TININ) RETURK
IF CT12 GT.T1MAX) RETURN
IF (722 LY T2KIN) RETURS
IF (122 .GT.12MA)) RETURN
IF (SEZ LTe SZMIN) RETUFN
IF (S22 .€T. S2MAX) RETLRN

TESI =1.C

RETURN

END
cce
ccce
cce
CO000000000000000000000000000000000000000000REarttteeesteentsetensseese
(4
c
c

SUBROUTINE CHECK .
COMMON SEA» SHOREST120 722551205220 PERCEN,TDENT -
COMMON /ROT1/ T1572551552sCoR2C1»C2oKSEATNIXSHOTNLPERIOD-EPSS
oTLT2, 118157282, 5182

cce
ccc
ceceeeccecccccccc

C ThIS SUBROUTINE, IF CALLEC, WILL CHECK A BILLEV STRUCTURE FOR

GALANCE. IT wILL OETERMINE ANC PRINT THE NUMBER OF GAINS FROM
THE FIRST-TERFERS TC THE CAREER FJORCE AND THE NUNMBER CF LOSSES
FRIM THE CAREER FORCE FOR EACh PERIOD. IT WILL ALSO DETERNINE
::;lg;lhs TO0 AND LOSSES FRCH THE CAREER SEA FORCE FOR EACH

ANYTIME THE USER ADDS A NEW BILLET STRUCTURE CONPUTAVION THIS
SUBROUT INE CAN EE UTJILIZED 10 CHECK FOR A BALANCED SYSTEW
AND CORRECY COMPUTER PROGRANING.

¢
ceeececccccceccccccce
cc

MRITE (2Cr4044)
WRITE €20,4055) Y1 207220S117»522oCoRpSEN»SHORE
4064 FORMAT (//10%X» *SUBROUTINE CHECK®/)
4CSS FORMAT (1CXs® V1 IS ®*»FL.CoS5X»®T2 IS *»FE.0,5X»
®*S1 IS ®5FE8.CrS5Xs®S2 IS %5FC.0/10Xe°C 1S *oF10.605Xe
SR IS "sF1C.EeSXe"A IS ®eF&e0eS5Xe'8 IS *»F4.Q)
X=(1e=C2)e(S120522)
¥Y=(T12e722)¢C})
HRITE (2Cr4066) XoY
4066 FCRPAT (/7Xs°T0TAL CAREER LOSSES ARE *oF6.0/8Xs°TOATAL CAREER®
®® GAINS ARE *»F6.0)
CANN=(S12e(1.-C2))/(1.=C20eSER)
40717 FOFMAT (10X» *CAREER SEA GAINS ARE *,F6.0/9K»
®*CAREER SEA LOSSES ARE °*,F€.0)
CNN=(NNe (200 SEA
CNN=CNN¢S12¢(1.-C2)
CNAEN=C(S22¢(1.=C2))/(1.-C20eSHORE) )eC2¢eSHORE *T22¢C1
MRITE C2C,4077) CNNoCNNEN.
RETURN
ENC




8270 c

8230 Ce0000000000000R0RRR0RRRRRRRRRR0RRRICRRORRR0RCRECRRRREReRRRRaRROtentes
8290 ¢
e300 c
8310 c
8320 SUERQUTINE ROTATE CALPHA)
8330 COMMON SEA-SHORE,T12,722+5125522»PERCEN,TOENT )
8340 CCHPON ZTALLZ SININoSEFAX, TININS, TLMAY, S2ZMINS S2MAX
8350 e» T2HINs T2MHAX
| 8360 CONNOK /RCT1/ T1,T2,51552CoRoCloC2-KSEATMH, KSHOTN,PERIOD-EPS,
¢ 8370 oT172,T151072525 5182
4 8380 c
. 8390 C THIS SUBROUTINE COMPLTES BALANCED SYSTEMS FOR ALL 10 INPUT/OUTPUT
3 8400 C STRUCTURES FCR EACH OF THE CESIFED ROTATION PATTERNS
i 8410 c ICENTICAL COMPLTATIONS #S SUBROUTIKE BALANZ
8420 c ONLY DIFFERENCE IS DISPLAY OF OUTPUT
| 84 30 1€3  FORMAT C*1°,SXo®SEA®» IXs* SHORE® 17X * TOTAL®»SXo*TOTAL®» 19 Xs
3 8440 S*FIRST®»SU»*FIRST®»3SXe 7YX, *FIRSTC/
8450 e4Xs DUTY o IXL°DUTY?»6Xs CXo *TATAL s SXo*FIRST*s6Xo AT »7X»
8460 COTCTAL »SXo"TERM® p6X»® TERN® ,SXs° CAREER® 54 X»* CAREER®, 8X,
8820 SO CAREER®»8Xo *TERN®/4Xo *TCUR®» X0 ® TOUR® ¢ 7X» *CAREER® »SX» * TERN®, 7X0
8420 ®9SEA®,SXs *ASHORE® »9X»® SHCRE *» 6Xo *SEA e 7X»*SEA® S 6Xo® SHORE® » -
8490 *S5X,* CONTINULATION® , 3%, *RETENTION®//)
8500 11s FORNAT C1Xo *USER INPUTS %0 4X» 4F10.0,4Xs4F10.052Xs
8510 *Fl1.4,F11.4) ;
8520 WRITE (€2€,122)
8530 WRITE €205133)
8540 MRITE €2C»159)
8550 URITE (20,233) :
8560 WRITE €20,2%9) g
es70 WRITE (20,333) j . 3
WRITE €2C»239) |
MAITE (20,533) :
WRITE €2€,%39) -
WEITE €20,633)
WRITE C2¢.559%)
WRITE (20,733)
WRITE C2Co755)
WEITE €200833)
WRITE €2C.E59)
WATTE (20,933)
WRITE C€2€,$39)

WEITE €20.1C33)
WRITE €20,103%5)
WRITE (2€»1133) :
MEITE €20-115%5)

erso 122  FORMAT (/715X *SUNMARY CF INPUT AND OUTPUT VARIABLES FOR®
arso o® LIMS A-J ARE:®)

(141 133 FCRPAT C//2%0°A GIVEN: FIRST-TERM SEA BILLETS» CAREER SEA *
8760 ®*BILLETS,CAREER CONTINUATION RATE» AND FIRST-TERM RETENTION *
arre e'RATE®)

8780 155 FORNMAT (6X,°SOLVE FORS FINST-TERN SHORE BILLETS AND CAREER®
ar9%0 *® SHORE BILLENS®)

e800 233 FORNATY (/272%.°B GIVENS CAREER SEA BILLEYS» CAREER SHORE BILL®
e810 ¢®E1Ss CAREER CONTINUATICA FATE AND FIRST-TERN REVENTION RATE®)
8020 255 FORMAT (EXo°SOLVE FORS FINST-TERM SHORE BILLETS AND °

8830 *FIRST-TERN SEA BILLETS®)

8840 3383 FORMAT €/7/72%+°C  GIVEN: FIRST-TERM SHORE BILLEFS, FIRST-®

S°TERP SEA EILLETVSe CAREER CONTINUATION RATE AND FIRST-TERN®
®® RETENTION RATE®)
355 FORFAT (€EXo°SOLVE FOR: CAREER SEA BILLETS AND CAREER SHORE®
e® EILLETS®)
S33 FORMATC/Z/72Xs°D GIVENS FIRST-TERM SHORE SILLETS. TOTAL SEA BILL®
**E1Ss CAREER CONTINLATION RATE AND FIRST-TERN RETENTION RATE®)
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8950
8960
8970
8980
899¢
9000
by 9010
9020
2030
9040
9050
9060
9070
5080
9090
9100
9110
9120
9130
9140
9150
9160
9170
9180
Irer
9182
91084
9185
§ 9190
! 9200
 { 5 9210
i 9220
9239
9280
9250
. 9270
9280
9290
9300
9320
9330
9340
9350
9360
9370
9380
9390
98 0C
9410
9420
9430
9440
9450
946C
9470
9480
9490
9500
9510
9520
9530
9540
9550
9560

e

c
c
c

OOOoOn

o0OonOn

$S3  FOFNAT C€X,9SOLVE FOR: FIRST-TERM SEA BILLETS. CAREER SEA?
©* BILLETS ANC CAREER SHORE BILLETS®)

6313 FOSMAT (//2X»"E  GIVEMN: FIRST TERM SHORE BILLEYTS E€QUAL TO ZER®
©*0, TOTAL SEA BILLETS, CAREER CONTINUATION RATE AND FIRST=TERW ¢
C*RETENTION FRATE®)

733 FCRPAT (//ZXe®F  GIVEN: TCTAL SEA EILLETSe TOTAL SHORE BILLET
e*S, CAREEF CCNTINUATION RATE AND FIRST TERM RETENTION RATEY)

755  FORNAT CEX,*SOLVE FOR: FIRST=TERM SHORE BILLETS, FIRST-TERP ¢
e*SEA BILLETS, CAREER SHCRE BILLETS AND CAREER SEA BILLETS®)

833 FORMAT €//iX»'G  GIVEN: CAREER SEA BILLETS» TOTAL FIRST=TERY ¢
**BILLEVS, CAREER CONTINUZTION RATE AND FIRST=TERN®
«* RETENTION RATE?Y)

8SS  FORWAT (€X.*SOLVE FOR: FIRST-TERM SKORE BILLETS, FIRST=?

S*TERP SEA BILLETS AND CAREER SHORE BILLETS®)

913 FORMAT C//iX»®H  GIVEK: FIRST=TERF SHOFE EILLETS, FIRST-TERN®
e* SEA BILLETS, CAREER SEA BILLETS ANC CAREER CONTINUATION®
o' FATE®)

955 FORMAT CEX,*SOLVE FOR: CAREER SHORE BILLETS AND FIRST=*

**TERN RETENTION RATE®)

1C33  FORMAT (//2X,°I  GIVEN: FIRST=TERN SHORE BILLETS. FIRST=TERN®
87 SEA BILLETS, CAREER SE) EILLETS AND FIRST-TERW FETENTIONS
. A =

1¢5S FORMAT (EX,*SOLVE FOR: CAFEER SHORE BILLETS AND CAREER ©
e*CINTINUATICN RATE®)

1132 FORYAT (//2%X»®J  GIVEN: FIRST=TERN SHORE BILLETS» FIRST=TERN®
e® SEA BILLETS, CAREER SEA BILLETS ANC CAREER SHORE BILLETS®)
1155  FOFMAT (€X»°SOLVE FOR: FIRST-TERN RETENTION RATE AND CAREER °©

©*CONTINUATION RATE®)

ccecceccceccce ;

CCCCCCCCCCCCCC  COMPUTATICNS BEGIN HERE

cceecceecceccee

SSEASSEA
SSH=SHORE
Ah=1.-C2
Is=¢
D0 999 JIJ=1,KSEATH
ASEA=C20eSEA
AE=1.-ASEA
DO 998 III=1,KSHOTN
1s=1501
10=15/$
IF (10 <€C. 1) I$=1
IF (IS <EQ. 1) WRITE (2€,1€3)
WRITE (Z2Co115) S152,T1T2,T1510T252512,T1551052,CoR

193 CONTINUE

ASHOR=C e « SHORE
AC=1.-ASFOR
BX=1.=C2¢e(SEA+SHORE)

BALANCED STRLCTURE =a=t
GIVEN: T1»515CoR
SOLVE FORS 12,52

T22=~ASHOReT1¢8XeAA*S1/(C1eAB)
S$27=C18T1e2C/AA+PSEA* S19AC/AB
T12=711
$12=51

ICENT=1H2
CALL PRINTT (CHoR)

BALANCED STRUCTURE =p°*:
GIVEN: £1252,Co
SOLVE FOR: T1.72
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T1Z2s(S2=ASEACAC/ABeSL )/CLeAA/AC
T22=5152+AA/C1~T12
s22=s2
$12=51
ICENT=1FE
CALL PRINTT (C»R)

BALANCEO STRUCTURE =C*:
GIVEN:S 11512, Co®
SOLVE FORT S1,82

S123C10ACa(T20ASHORCT 1)/CEXSAN)
$22=T1T122C1/7AA=512
Vaz=t12
T12=11
ICENT=1NC
CALL PRINTT CC»oR)

SALANCED STRUCTURE “D°*:
GIVEN: 12,T1S1CoR -
SOLVE FOR2 T1,51,52

S12=(T1S1¢ASHORST2)/CASHOR®CAA®*BX )/CCL2AB))
T12=7151-512
§223(T2+T12)eC1/AA-S12
T22=%2
IDENT=1HO
CALL PFINTT (C»oR)

GALANCEC STRLCTURE “E=3 H
GIVEN: 72:0.0T1S1sCoR
SCLVE FCR2 T1,S1,82

T&l=0. :
S12=(T1S1eASHOR®T22)/ CASHORSCAA*8 X)/(CLeAB))
T12=7151-512
S27=(122¢7112)«C1/AA-S 12
ICERT=10E
CALL PRINTY CC»R)

BALANCED STRUCTURE *“f=:3
GIVENS 118151252, CoR
SOLVE FOR2 T1s72,S1,52

XXY=8X/ClehA/AB
YYX=CTIS1eTES2)AA/C(C10AN)
T2Z=(XXYe(T1SA=YVX)=ASHCReYYX)/(AC~-XXY)
s2z=r1252-T122
T1Z=YVX=-122
$12=T151-112

10ENT=1NF
CALL PFINTT (CoR)

EALANCEC STRLCIURE *6*:
GIVENS S1sT172,CoR
SCLVE FCRs T1,72,S82

§22=T172/740eC1~=$1 ¢
T22==ASHOR*T 1T2/AC*BX /C1oAA/ABeS1/A
T12=T7172-722
$1ZsS1

IDENT=1HG
CALL PFIKTY (CoR)
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10210 € BALANCED STRLCTURE “N%3
10220 € GIVEN: 11072, 510C
10230 C SOLVE FORZ $2eR
10240 3
10250 TTI=T1eT2
- 10260 IF CTIT .UT. 1.0) GO 10 102S
10270 cit=cl :
10280 Cl=EXeAA/ABeS1/(T2¢ASHCRe T1)
10290 $22= TIT2C1/AA=S1
10300 T1z=11
10310 122212
10320 $12:51
10330 IOENT=1FN
10340 RRR=R
10350 R=C1+PERIOC
10360 CALL PRINTT (C.R)
10370 c CALL CHECK
10380 ct=c1t ,
10390 R=FRA
10800 ¢ >
10410 C EALANCEC STRUCTURE "1<:
10420 C GIVEN: 11,72,51.R 5
10430 C SCLVE FCR: $2.C
10840 ¢
i 10450 IF (S1 «LT. .0) GO 10 1025
| 10460 ICOUNT=¢
| 10470 GOAL=C1/51
10480 OIF=GOAL «EPS .
% 10490 1=.2
3 . 10500 22€.99999
i 10510 €22=4A
10520 B3C1.-C22¢e(SEA¢SHORE)) aC1.~C22)
10530 E=B/CCTZ011062200SHCRE) 8(1.=C22%4SEA))
10540 IF (@ .GT. GOAL) GO 10 2%
| 10550 XNIN=A
- 10560 XMAX=Z
] 10573 GO TO 2¢
1 10580 25 XNIN=2
i 10590 XMAX=A
: 10600 26 CCNTINUE
10610 CZ2=CXNAXOXNINIZ2.
10620 C22=AES(C22)
10630 B=(1.=C220+(SEA+SHORE)) e C1.=C27)
10640 8=B/CC(Tz¢110C27¢SHCRE)e(1o=C22 **SEA))
10650 G1=AESCCOAL=8)
10660 IFCG1.LE.DIF) GO TC SO
10670 IF  CE.GV. GOAL) XNAX=(22
10630 IF (B .LT. GOAL) XMIN=C22
10690 ICOUNT=ICOUNTe1
10700 IF CICCUM .GE. 30) ORITE €20,1022)
10710 IF CICOUNT .GE. 30) €0 TO 50
¢ 10720 1622 FCRMAT (/2X,°CONTINLATICN EVALUATEC MORE THAN 30 TINES FOR ©
4 10730 #*THE FCLLONING ROTATION PATTERN WITH NO CONVERGENCE®/)
b 10749 : GO TO 2€
‘ 10750 50 CONTINUE
g 10760 ccc=C
10770 C=1.=((1.=C27)sPERIOD)
107&C $223(C1eT1)e(1a=C222eSKCRE I/ (1. =C22)
10790 $2725224C2200SEAeS19C 1.~C2202SHORE )/ (1e=C22e0SEA)
i 10300 T12=T1
y 10010 122272
10320 S1Z=51
10830 JOENT=1H1

10840 €22=C2

xR e i A




10830
10060
pIULEL ]
10820
10890
10%00
10910
10920
10230
10940
11930
11040
11050
11060
11070
11080
11090
11095
11097
11098
11130
11140
11150
11180
11190
11200
1121¢
11220
11230
11240
11250
11260
11270
11230
11290
11300
11310
11320
11330
11340
11350
11360
11380
11390
11400
11410
11420
11425
11630
11440
11450
11860
11470
11489
11490
11500
11502
11503
11504
11505
11506
11507
11530
11540

€2sC22
CALL PRINTY (CoR)
c CALL CHECK
C2=Cc22
C=CCC
GO 10 3030
1623 WRITE (E0,106€) g
1¢30 CONTINVE
1066 FORMAT C/3X»°N0 SCLUTIORS FOR VARJABLE CONT<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>