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‘ CONSTRUCTION OF "TRAINING COST PER GRADUATE" FOR THE

o . NAVY COMPREHENSIVE COMPENSATION AND SUPPLY STUDY

~

S

N INTRODUCTION

N .

:\ J

- The training costs per graduate reported in this msmorandum were

- .

? originally constructed for use in the Navy Comprehensive Compensation

% and Supply Study (MACCS) [(/]. Because of this original purpose, Che
data used are somatimes quite rastrictive (e.g., attrition data for 4Y0

NPS oales), sud somstimss quite detailed (e.g., 2 breakdown by mental

group and educaticnal certification). BHowever, the methods used and the

i results generated have created encugh intarest in cognizant Navy

organizations that it has been decided to report these results separate

- from the main publication in a form which can be more easily distributed.

& to individuals with specific interests in these types of costing issues.

- The structurs of this report proceeds as follows. First, we

:_'. prasent an overview summarizing our data sources and listing the
calculations to be performed. Next, these data and calculations are

- dascribed in more detail. Brief concluding remarks follow.

Py OVERVIEN

The MACCS wmodel requires input data on the cost of initial
specialized skill training for enlisted graduatas of a given quality

¢cype (here, a combination of msntal group and educational level) in a
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'7:: given rating. Contact with key offices in Navy's training establishment
"._j . revesalad that cost data at this level of disaggregation weres not

o . * available. Accordingly, we had to devise a procedurs for counstructing
: ' these costs. The procsdure is described in this memorandum.

We procsed in two basic steps. First, using a costing model
developed by the Training Analysis and Evaluation Group (TAEG), we
obtained costs per graduata where available for each course in evary
..: rating pipelins. Since thease costs are not differsntiated by quality
type, we further disaggrsgate them by combining individualized Navy
If:t.grated Training Resourcss Administration System (NITRAS) data with
‘lhvy Enlisted Master Rscords (m_u). From this we ars able to compute
school attrition as a function of quality and convert it to cost per
graduate for each quality type.

Y The quality of students should also 'havc other effects on training
costs. For example, actual time spent under instruction and oumber of
' instructors required are probably functions of student quality.
Howaver, becsuse of data shortcomings, we do not attempt to quantify
these effects.

_k . This discussion will consist of three parts. We begin with a short
j,‘ description of the data sets. This will be followed by an explanation
of the calculations needed to construct cost per graduate. A summary
;~ and some concluding remarks will follow.
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There are three types of information necessary to coustruct our
estimatss of cost per gradusts by quality type and rating. First, we
mst know which initial skill training courses ars required for each
rating and their proper sequencs; that is, we must know the training
pipelines. Next, wu nsed the cost per graduate for each course in a
pipeline. Lastly, wa need to know the attrition from each course by
quality ctype. The discussion below includes the sourcs of our
information and a short description of each data set.

Training pipeline information has been provided by CNET in the form

of an official directive {[2]. This directive lists the planned sequence

of A-school courses for each rating. A sample listing for the STS
rating is shown in table 1 (soms data is intentially left out). While
this example is more complex than most rating pipelines, it does show
the optiocns we mst consider in our cost calculations.

TABLE 1

SAMPLE A-SCHOOL PIPELINE

Course

length

CIN coop Location (days)
L. A-060-0011 6342 NEW LONDON 39
2. A-~130-0029 6172 FLEASWTRACENPAC 54
3s. A-130-0188 6402 FLEASWTRACENPAC 26
3b. A-130-0189 6401 FLEASWTRACENPAC 26
de. A-130-0190 6460 FLEASWTRACENPAC i3
id. A-130-0207 600A FLEASWTRACENPAC 40

4, A-100-0010 6277 NIC S. DIEGO 64
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The iteams of interast are contained in the first and third colummns.
The former lists the sequencs of courses in pumerical order. Lower case
lettars are used to distinguish differsnt tracks in a sequence. In this
exanple then, we actually have four separate course sequances: 1, 2,
3a, 4; 1, 2, 3b, 4; 1, 2, 3¢, 4; and 1, 2, 3d, 4, The third columm
lists tha Course Data Processing (CDP) codes. With a few knowmn
cxc.p:ioni, a CDP is unique to a rating and location. We use this fact

to locate and extract data om costs and attrition for each course.

Our basic cost data is generated by the Incremental Costing Model
daveloped by TAEG. (Ses [3]). The major advantage of thse TAEG model is
that it enables individual cost per graduate to accrue at the CDP
level. Anothar featurs of the model is its capability to permit

changing the proportion of costs considered “fixad”™ or “variable”

depending ou the time horizon being examined. This means that the model
can be used to estimats changes in costs for say, a one year surge in
student throughput, or a permanent change in training load. We utilize
cost estimates only for the latter case in NACCS. 1979 cost data are

used in our calculations,

!_’ . A final data set is needed to calculate attrition by quality type

[:?: . for each CDP. This proved to be a straightforward, but tims consuming,
p
procedure; we msrged selected data from the EMR with the NITRAS Student

Mgster File (SMF) [4] and from the resultant file were able to compute




2 enrollments, graduates and attrites. A subset of NITRAS data from 1979
| is used here. It only includes non-prior service four year obligor
males. By performing these cocputations for each quality type within
o individual CDPs we ars able to derive cost per graduate as a function of
= quality.

CONSTRUCTION OF COST PER GRADUATE
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~ Conceptually, cost per graduats should be simple to obtain =

[}
[ Ty

merely add up all costs incurred t£o create oons gradusta. However,

I

'y . .
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complications arise bscause the NACCS model requires cost per graduats

i for each rating pipelins differentiated by quality types.

Differencial Attrition
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Let us first examine the differential attrition by quality type and

T
Y 4
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how this influences cost per graduate. The Incremantal Costing Model

n'e

developed by TAEG bases cost computations on a comstruct called a work

unit, which can be thought of as a student month. It is calculated as:

AR
AL

g

Kx(GzxL+0.STExATTRXL+GxLzx SR x PFR)

Lo

X

where K - Constant which converts weeks to months

Q
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Graduates
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Course length in weeks
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E - Enrollments

ATTR - Attrition rate (percent of mr'ollmn:a)

SR - Setback rata (percent of graduates)

FR -~ Proportion of course rspeated dus to satback

0.5 - Assumption that, on average, attrites conpl.e.:a half the
course l;dou leaving

Some algebraic manipulation* converts this to work units graduate:
T akxLx(l.0+0.5x (ATTR/(1.0-ATTR)) + SR x . ,

This latter equation shows that the ratio of work wnits per
graduats for two different quality types in the same CDP becomes a
function of attrition and setback only.. With regard to setback, we
choog to leave the seatback product fized across quality types for a
given CDP. Since the product, SR x PR, is generally less than 0.05, the
error in computing work unit ratiocs is under 1 percent. For our
purposes, this “error” is even smaller inasmuch as setback due to such
reasous as hospitalization or emsrgency leave would clearly not be

quality-dependent.

Returning to the last equation, we calculate work units per

graduscte bssed on aggregate data (demoted by A), and work units per

* Divide by G, factor out L, and make use of the fact that
G=E x (1.0-ATTR),




graduats based ocu different quality types (denotad by Dj). Then for
sach CDP, the set of Dj/A ratios represents proportional differences in
training costs due to variances in attrition across quality types. For
example, 1if :h.:cl wars three quality types and ths computed ratios were
0.9, 1.0, and 1.1, it would indicats that the first group is 10 percent
less expensive to train than the second, while the third group costs 10
percent more to train than the second. These ratios will be used to
adjust ths cost of each CDP to take into account tha effect of
differential attrition by different quality type individuals in that

CDP.

Pipeline Cost

The cost per graduate for a given rating pipeline is logically an
accumulation of the costs of individual courses which make up the
pipeline. This is somswhat complicated, because pipeline courses have
different costs and different attrition rates. The following example
shows how we calculate these costs. Assume a pipeline contains courses
IIX1, XXX2, and XXX3, with costs per graduate, Cy» C9, and C4, and
actriction ractes, 0.25, 0.33, and 0.5 respectively. Then to obtain cme
pipeline graduate, it can be shown that four individuals musc enter the
pipeline. This results in obtaining three graduates of course XXX1, two
from course XXX2, and one from course XXX3. The total cost to obtain a

pipeline graduate becomes

W
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+C x 1

or

c1x3+c2xz+c3.

The inclusion of quality types in this computation is a direct extension
of thas preceding actrition discussiom, with cost per graduate and
attrition subscripted by quality type. For example, if chere are P
pipelines, 4 quality :"ypa, and a pipaline has 8, courses, and if
Pt:z)S‘).'i:l is the cost of the ith pipeline for the jth quality type;
conrijk is the coefficient calculated above for the ith rating, the jth
quality type, and the k:h course in the pipeline; and cijk is the course

cost; then PCOST,, 2 c

e 13k OFF g

cijk is the cost of a giﬁn course in a given pipeline (Cyy)
multiplied by the quality weight ratios (DJ/A) developed earlier. This
creatss a course cost per graduate weighted by the differential
attrition due to differant quality types. COE?ijk is a representation
of the oumber of graduates from course k of quality type j who are

necessary to result in one graduate from the end of pipeline {i.

A sample of the calculations for three different rating pipelines
is contained in table 2. The pipelines are showa in figure 1. Although
EWs are six-year obligors, the pipeline is used to show the effect of

high attrition rates on cost per graduate. The complete data sets are




- . shown in appendix A, along with the programs which were used in the
- calculations.

This exzample brings up saveral points about the actual data
manipulstion.

-] Several pipelines have parallel CDPs. For example, Bis can
attend BESE at any one of three different locations. The

data for thase CDPs were aggregated into one created CDP,
ENOl.*

‘,',’.'A'. St
S R N T

* Also, there are several CDPs, particularly in BESE courses, wheare the
course at Orlando was significantly shorter and cheaper than at other
locations. Phone conversations with the school houses revealed that

o this is because these individuals are shipped to the other BE&E

locations to finish their training. We handled this by not including
the Orlando CDPs.
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Pigure 1: Exzample Pipelines and Overall Cost of Each CDP
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] The programs that calculate the cost per graduats of the
pipeline break the costing into two parts. Firsc, they
calculate the cost of /zc:ting one individual of a given
quality type through & given CDP (cijk)' Then the effects of
ateritidn {n later CDPs on the mmber of people nscessary in a

given CDP are calculated (conrijk).

o Finally, at first glancs it would appear that the weighted
average of the quality weights should be one (see tabls A-6—-
1). This is not the case because wa had to mmrge daca sets
with different attrition rates at the sams time the quality
weights were calculated. For example, if actrition was higher
in the data set used for attrition purposes than it was in the
data used for costing, this would result in quality weights '
whose weightsd average is higher than ome.

SUMMARY

This paper reports the data sources, methods of calculation, and
results of our effort to construct rating- and quality-specific costs
per graduate from the Navy's initial specialized ekill training (A-
school) pipelines. While C and F schools were not exsmined here, the
methods used could be applied to this training, though pipeline
information is much harder to obtain for these schools. (0On a realated

topic, six year obligor pipelines, see [5].) Also, these estimates

12




could be augmented by estimates of the OJT costs attributable to these
individuals. In this way, these costs could be used as ons stap in the

development of more refined estimates of replacement costs for Navy

" p
i' l'l .
Tttt

AR

enlisted persomnel, (For a first stap along these lines, see [6].)

' ', 4/'..
LRI

; Also, thase costs could be combined with data om job' performance (e.g.
;:Z: [7} and [8]) to begin a mors complete analysis of cost-benefit tradeoffs
between first-termers and careerists (e.g. (9]).

Gt .
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DATA USED IN THE CALCULATION OF COST PER CDP
(TAEG DATA)

TABLE A-1

Attrition Setback

Setback Cost per

Artrites Bate Rate Proportion Graduste
Cel4 00095 Ge10 3043
0ell 000 C.10 1861
0.06 0.02 .19 3439
0«03 0.02 0e10 5403
013 Ge.0¢0 Gel0 2821
Gell 0.00 C.10 2700
8e08 0402 .10 8121
Ge16 d.90 ¢.10 2662
0.03 0o 05 0.10 4514
0elé6 0«00 8«10 2450
Gelb Ge 40 0.10 8163
6.12 G- 00 010 3118
0.16 Ge 00 G.10 3140
016 0o 40 G110 11032
0.12 t.00 Ga10 2422
0.16 0o 44 .10 6561
0ol 0. 00 Ce 10 - 3059
de16 6.00 ¢.10 2070
o186 0. 00 .10 3166
013 G« 00 Ge10 3093
0e16 0.00 Ge10 1768
Ge1S 0. 048 Cel0 1772
0«16 0.00 .10 1865
O0elé 0.00 t.10 2010
0.13 ¢.00 0.10 17136
0.02 0.01 .10 1712
QeG4 .01 .10 2208
113 0.18 0.00 .10 29132
007 Qelé el 2213
042 0«03 Ge10 3427
012 Ce440 te140 1017
0405 004 .10 L4645
49 0.01 0.00 del0 1682
426 0«20 Ce00 Qo110 15869
b 0.05 0e1$ Geld 7967
7 0.01 0.140 .10 2142
&¢3 Cel? 0el® el 2487
s G.80 8.12 10 1919
41 0e08 Gels 010 2128
A-2
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12
23
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TABLE A-1 (Cont'd)

.

il S
s e .

Course Actrition Setback
Langth Actritas Rate Rate
42 16 0e312 0.20
26 13 009 0.012
2¢ 13 0.89 8.01
& 3 0.00 Ge 00
19 <3 0.48S G20
68 22 0.0% 0.28
12 29 085 G.10
e€ 19 8e8% 0.30
43 47 0.22 025
75 a7 Ce07 els
33 6 002 0e1S
26 6 0.02 0e18
19 1 8.82 te 08
sS4 13 0.08 0.00
40 12 0.09 0.02
68 1 0.02 6.20
26 1 0.02 QelS
19 1 002 005
28 1 002 0.0¢6
112 12 GelS 0els
112 2 0.03 0e481

163 3 8.8 d.0t
68 1 0.04 0.28
19 1 004 0489
26 1 0.84 L P 3]
.84 <3 0.18 025
'Y ] 214 0e16 Ge 50
42 < 8.06 Ge1l0
- 1 e? 0.11 8.10
168 <9 0013 6.10
70 s1 0e18 001t
46 42 0.02 0.30
s6 e9 0.03 G218
12¢€ 4 0.25 0e 0%
77 7 Gec2 Py
14 7 8.18 0e02
sé 3 0.03 0e02?

A-3

Setback
Proportion

.10
0.10
.10
.10
¢.10
.10
.10
.10
Ge10
.10
+10
0e10
0e10
Ge10
0e10
6.10
0e30
Ge 10
0.10
de10
.10
Gel0

.10
620
610
.10
.10
.10
G.10
¢.10
0.10
¢.10
.10
Ge10
Ge10
Geld
Ge10

.......

Cost per

Graduate

2598
1672
1678
1461
1610
5819
1004
22235
3sa3
3614
2688
2116
2203
3491
2700
S419
2064
1486
2021
10312
7669
7078

6862
1900
26876
6801
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by Quality Type :
HSG NHSG 2SG NSBG
cop 1-30 3L-3 1-30 3L-5 1=30 3L=5— 15 3<%
it 6 18 1 7 € <1837 .3333 ,2692 .000¢
98 3 28 e
€412 53 1 12 0 2602 41429 .3171 .000Q
196 7 41 ¢
€412 $ 1 1 0 <1515 <2000 .1250 .000¢
a7 < ¢ ¢
€414 29 2 ] 0 <1837 41250 3337 .g000
19% 16 24 1
(TYY 2 2 9 0 0833 .5667 .0000 .0000
24 3 4 0
€417 15% 7 37 0 <2233 2298 3364 0000
694 31 119 1
€420 139 8 1s 2 e1991 L2024 .2568 <6667
698 13 74 3
€421 130 1 ¢ € <2673 32323 .0000 .0000
486 2 ¢ 8
€423 e ] . 8 0 <3000 .0000 .0000 .000¢
is z € ¢
€424 3 % 4 € <1837 .2%00 3077 .0060
4$ 4 12 0
€428 8 7 14 1 <1670 .2692 .2917 .9000
50z i€ Y. 1
€425 98 1 2 0 <2274 .5003 .5000 .00Q6
’ 431 z € ¢
. (XYY ] 0 0 0 0 <0000 .0000 .0000 .000¢
N 1 1 ¢ ¢
> €450 1 0 0 ¢ .5000 .0006 .0000 -.4gq¢
2 (] ¢ ¢
€ase & o 1 0 0741 ,0000 .1667 .0000
<4 12 € 1
€477 3 1 ¢ b <0281 .00€7 .0000 .0667
106 149 <4 €0
. £486 70 62 gs= 84 .0902 .1029 .1977 .z281
4 . 776 €12 784 3¢
. XYY 3 1 : 1 <0046 .0020 .0065 .gg<a
€46 45 251 172
€iss 13 7 21 14 .0508 .0280 .0888 .0972
31 184 <%s Y'Y .
€492 57 Y 4 35 0471 L0841 L1148 L1773 )
' 1321 551 152 220 4

A=20




83

& A A
A A

Attrites and Barols

TABLE a~2 (Cont'q)

Attrition Rates

by Quality Type z e
HSG NESG HSG NSHG
1=30 A=y oW Ao o e 130 35
21 s § <8058 .0472 L0294 1462
2234 106 a3
20 102 23 <0377 L1877 .0804 2042
31 938 142
10 6a €3 <0556 1242 42034 L2054
180 423 112
2 2 2 <0100 .0100 .0t90¢ .014¢
208 200 20¢
1 4 1 <0182 .0208 .019¢ .0133z
s 130 10
1 ] 3 0132 .017¢ .0408 9732
6 213 41
a1 14 S <0852 .0%2e .12034 L2000
623 268 '
s 21 S 0448 .0795 L1373 L0893
91 264 LT
s 18 § 0307 .0419 .1087 .0a1g
163 430 L1t
13 36 - 15 «8516 .0610 .1069 .1557
232 540 122
s 2 € <0286 .0202 .0779 1462
1753 6§ 31
§ ¢ 0 0192 9006 .0217 .g00¢
312 8 2
4 2 3 e0137 0130 L0947 .73z
251 111 41
o ] 1 <0000 .00S3 .0400 .0294
§3 188 45
4 4 1 <0200 .0412 .1711 .g4s=
200 $7 iz
2 t ¢ 0444 L0476 L0759 .Q00Q
45 21 2
e 11 3 1801 .342e L3252 L2727
433 12 13
0 1 ¢ <0900 .5000 .0000 .gq9¢
6 2 ]
) ¢ 8 +0000 .0000 .0000 .00aq
7 0 ¢
a~2]

PR

e e
N . R

PRI



T o T e TN TR — RATERA AN A s ane ush She g MR AR s A% eSS

TABLE A-2 (Comt'd)

Attrites and Enrols Attrition Rates
by Quality Type by Quality Type
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PIPELINES

Couzrse CDOPs
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TABLE A-3 (Cont'd)

Pipelines Number of

Within Courses in

Rating Rating Pipeline Course CDPs
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CTI F 2 6203 5328
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TABLE A-3 (Cont'd)

Pipelines Number of
' Withia Courses in

Rating Rating Pipeline Course COPs
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Pipelines Number of
Within Courses in

Rating Rating Pipelines Course CDPs
™ 3 3 6545 5934 SN
T c 2 TMQl 6093
Ut A 1 Utat
N A 2 €511 6057
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TABLE A-4

PABALLEYL, CDPs
Number of
Parallel
CooP Courses CDPs
AVOL 3 6243 6044 605X
suot 2 6286 60481
ceot 3 8259 62790 8307
CE02 2 60879 6285
CMO1 2 6169 6291
cTHt 3 6257 6360 6303
psot 3 6366 €269 6109
EAdl 2 6978 6287
EMGL 2 6258 6273
£001 2 6097 62952
ETO 4 64t 4 8409 6417
E€T02 2 6620 6428
ETN1 & 6256 6271 6255
ETN2 2 66429 6421
£T11 4 64tS5 6408 64156
ET13 2 6424 6423
ETLA 3 6430 6431 6436
£TLS 3 6438 €432 642F
£T16 2 6434 6437
ETL? 3 6427 6435 6426
ETS1 2 6450 6447
EN01L 3 ‘6254 €275 6206
FT61 2 6248 6359
FT01 3 66413 6410 6404
FTHL 2 6249 €358
GMGL 2 6370 6362
G MML 4 6368 6363
GMTY 3 56359 6361 6314
GSEL 2 637¢ €31S5%
GSML 3 6541 6564 6S4S
LLI Y 2 5084 6508S
HTOL 2 5119 €120
HT92 2 6106 63397
[Cot 1 627 4
SMQ1L 2 5005 54306
Suat 2 §28¢ €Q82
TMO1L 3 6551 6549 5318
Uto1 2 8290 €082
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TABLE A-5-1
h . PROGRAMS TO CALCULATE COST PER GRADUATE PER PIPELINE BY QUALITY TYPE
3 .
F'. The program QUALITY/WEIGHTS calculates a weight based on

differential attrition within each CDP. This weight is necessary so
that the cost per graduate of each CQOP will ba different by quality type

dus to differsmt attrition during each individual course. The waighted

average of the weights is not unity because of diffarencas in the
attrition data between the data used in the TAEG model, and that
extracted from the SMF file.
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TABLE A-5-1

CALCULATE QUALITY WEIGHIS

FILE 11CXINO=0ISKo TITLE=®TAEG/EXANPLE ¥ ILETTPE=S)
FILE 12¢KINO=QISKe IITLE=*SHF 7 uum-.r ILETYPE=S)
FILE. CKINDSRENO TE,MAXREES 12€=220) :
FILE"' IQCIIIG'OISI-TITLI’!!&CCSIO“ALIT!IUEIGH?.IEXAIPLE?QA')
SRESET FREE
DIﬂE’STﬂ' BMNITC203,ENROLSC18)ATTRSL10)
REAL WITCOP»EETCDP
DATA RITCDPuUS LY 4
1C0P=q
IQUAL=S
C» START GF THE LOGOP TO CALCULATE ONE CNETCAGGRESATE) WEIGHT
Cs» AS0 IGUAL RNTITRAS CCISAGGREEATE) MEIGHMTS
Ce -LO0P ENOS WITH “60 TO 10™, WAICH CCCURS IN ONLY ONE OTHER
C»> . LOCATION. ESCAPE IS “ENO=98®™ IN REAC(115100ee-
C» THE CODE SHOULD NORK IF-THE TNG FILES CUON®T MATCH COP
C» FER S0P+ 3BUT THE OATA uszn CI0 MATCHe SO IT MASN'TY TESTED
10 CanNTINUE .
(4 READ AGSREGATE OATA
l(l.(liolﬂﬂ-t]ﬂ"l)lETCﬁP-ElIﬁt:ALEl‘.ITTSoATTR.SETR-SEI’
100 FORRATCHN» 3F6 ,8,3F 6. 2)
[ CEEATES VORK UNITS FRON AGGREEGATE CATA
Il?llﬁ-.l.ﬁ’ﬂ.!tktlﬂltI.O-ATTR) * SETReSETP)
0 ConyINUG
IF COITROP.STLRETCOP) 60 TO 10
IF (NITODP.IS.HETCOP) 6C T8 33
{ REA0 BISAGGREGATE DATA
REAGC1290200INITCOP,TERROL> TATTSo (ENROLSCI)e I=1,8)s
4 CATIRS(1)»1=1583
200 FORNATCEBA,2F6.0,24X516F4.,0)
IF (RITEDP.LT.BETCDP) €0 TO 30
3s CONTINUE
c LINITS ATTRITION RATES TO AVOID 2ERQG OIVIDES
TATTE=0a 0
IF CTENROLLNE .0.0) TATTR=TATTS/TENRGL
IF CTATIR.EQL10) TATTR=0,.9
c CREATES FUUR QUARITY TYPES(3I=3U HSG23IL=5 HSGe SANE FOR NNSE)
c

rcﬂlllIlALLY 8 TYPES(1-253Us3L>4=53 BY HSG AND NHSE)
1s=g
- 00 20 I=mdolQUAL
e ICi=]C1¢2
IC2=]C1+y
ATTRSCI)=ATTRSCICI)ISATTRS(1C2)
ENRBLS{II=ENROLSCICII*ENROLSC(IC2)
IF CNOT.(RETCOP.IS.NITCOP)) 6C TT 90
ATTR=0.0

IF BENROLSCI)NE.0.0) ATTR=ATTIRS(IIZENROLS(I])
IF CATTR.6T.0.9) ATTR=0,.9

A-29

e V“T




-------------

- - SREATES NOWK UBIT FOR CTSAGREGATE 0ATA
v MUMETCIInC1e8 + 0.5ATTR/(1.0=ATTR) ©
x ' SETReSETP)

c SREATES GUALITY WEISNT FOR PIPELINE CALCBLATION
© WYNETCI Y= NUNITC IJ/UUTAEG

20 3l CONTINGE
NRTTEC 6380 INETCOP NI TCOPo CHUNIT £1)5 1530 TRUAL)
URTTEC 18,3003 NET COPSNTT COPENUNIT (13, 1=1,1GUAL)

380 FERBATCRAX 465 INsACHTOFT A)
€ .ERD-8F NAJOR LOOP
63 1014
c PRINTS FOR NOSSAL AND Allﬂllll TERNINATION

20 CONTINUE
WRITECE,4QUINETCOP s NITLOP

-— - -—— - - - -

®00° FORNAT(S0COMS DONT WATCHZ CNET-*A6-* NITAAS.'csé)
&
87  CONTINGE
SRITECC-SO00SNETCOPSNITCOP
$00 FORNATCOCENGED OR WRONG REAS. WETCEP 5460 NITCOP,®,A6)
¢a T8 99
CONTINGE
WRITECE, 600INETCOPSRLT COP
683 FORNATCSGENOED UN RIGHT BEAR. NETCOP>¢sAGs® NITCOP.'s46)
99  CONTINGE -
CLOSEC14+01 SP=CRUNEN)
MR ITE (€. 700D
200" FURNATC*Geames LAST EXECUTABLE STATERENT  eesees)
g e

bl

- e e e———. . - . - - . © e aee
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FILE
FILE
FILE
FILE
FILE
FILE

TABLE A-~5-2

CALCULATE PIPELINE COSTS

The Program PIPELINES/COSTS calculates the cost per graduate of
getting ons person out of the last CDP including the cost of those who
attrite along the way. It turns out that this calculation mst be done
from last course to first in order to know how many must enter the front

end of the pipeline to produce cme graduate.

12CRINC=0 ISKe TITLESOSAF T9/EXANPLE o FILET VP E=S)
12(KINO=0ISKITITLE =®NALCCS/QUAL ITT/WE JGUTS/EXANPLE/AASLFILETTPE=8)
1(RIND=0ISRe TITLE=IP IPEL IRES/EXANPLE *»F ILETYPE=S)
14CKINO=0ISKe TITLES® TAEG/EXANPLE® »F ILETYPE=S)
16CKIND=0ISKoTITLE=®NACCS/ CISAGSCOSTE/EXANPLE/44%)

G(XINO=RERCTES NAXRECSI2E=22)

SRESET FREE

OoOMONn

.......

OIRERSION Il@’S(lO)nllIT&t(3ﬂ¢-lJ-lllTﬁT(30¢.§)o
NECOPUC 380) » NICOPUCI00) o FETCDPC3QQA)»
PCCOSTU300)»MATT(20583,HNTS(1058)0
ABCATEC 10,8)0AHCL0C203-PPECSTC10)
ALENGL 300) o HLENGC103.,CPERDC10)
REAL ICPS,MICOPU» NICDPYNoNETCDP -
NN ARY=999 '
IQUAL=4
READS DAYA INZU HOLOING lltllx
DO 10 I=1sNBANY
DISAGGREGATE ATTRITION 0ATA
lilﬂ(llolOO-EIGSS) NICCPOCIIoTENRGL, TATTSS (ANITAT (10 dde J=10
8)sCAHOL UCJ ) 9Jd=1,8)
TATTR=EATTSSTENRDL
TATTR8=ZATTR®*3.0
TATTRS=TATTR/3.0
CREATES FOUR QUALITY TYPES FROM EIGHT
ICim-1
08 13 J=i1,I0UAL
I81=1C1+2
IC2=IC1¢8
AMOLOCJS I=AHOLOCIC1)eANOLLCIC2)
ABITATC IoS)=ANITATCILICIIANITATC(IS IC2)
LINITS ATTRITION RATES TG AVOID Z2ERQ OIVICES
AHOBLO1=0,.4
IF SANITATCIsJ)oNEL0.0) AHOLDI=ANGQLOCJIZANTITATCI»J)
LINITS ATTRITION RATES TO SAGCTH (NOT USED)
IF CANOLD3.6T.TATTRE) ANOLO3=TATTRE
IF BANGLOZ.LT.TATIRS) AROL 82=TATVIRS
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" 1F EANGLD2.6T.0.9) AHOLTI=0.9

 ANITATCI,J3=ANOL DY
15 conTiave
100" FORWAT (TS0 2F6 0524 Xo 16F 420
150 FORNATC 12046027 6.008F 10.4)
¢ - READS QUALITY WEIGHTS
REABC2202005 ENG=S5) NICOPHCIF» CANITUT(Iod)odnlo10UAL)
: 200" FORRATCL0XoCH03F7 . 5)
c - BE&QS COURSE- COST» ANO COURSE LENSTH
; REARC14e300-END=3) NETCOPCI-ALENGCI)APCCOSTLI)
- 300 FORNATCON 96XoF800524X0F 603
i 8 COSTINUE
: 6. - INUK : _
g ce “TSTART OF TWINITC LOBP, ERGS AT =63 T8 20, waich
c» -SCCURS N GBE UTMER LOCAUIES. EICAPE IS THAQUSH “END=99=
i! C IN “BEADC1350§00...°
3 29  CONTIMYE
3 c READS IN PIPELINE TO 3§ COSTED
- READC2 SwadG0,END=93) RAT INGoPIPE,» ICNUNLC ICOPSCI)e I=15ICNUN)D
WRITEC60420) RATING.PIPE, ICNUNS CICOPSCIde I=1s ICNUN)
200 FORNATCRAA2, 125 10L2XeC4))
»20 FORNATC® 046,430 T852X+10A6)
c “ - EZTRACTS COST ANC ATTRITIGN DATA FOR EACH COURSE IN
c . _ . PEPELINE.
. el P Im“ . Ceettte e el B

08.23 IPnt,ICKEN
00 86 I=31,300

1C0N=¢ -
Ce ALL IBPUT FILES UERE COBFORNASLEs THAT ISe 5
Ce THE FIRST» SECONDs ETC. COP IN EACH MATCH g
Co , SITH OBE ANCTNER- N
- IF C.80TCICOPSCITI=IS-ICOPOCTI)) 60 T8 30 1
ICON=3 o
 HLENGC I1)=ALENG(I) 3
08 40 4=1,1QUAL 5
MATTCITsJ)=ANITATCI,d) R
NMISCITodI=aANITHT(1oJ3ePCLOST(I) 3

.0 _ CABTINUE
- MRITECSHs666)ICOPSCIII» (UATTLI1oJd)od=1,10UAL), n
X CHNTSCIIsJlodnts IGUAL) 2
866 FORMATEIXoAGo 4F7.AeAFT.0) N
18uT=I0uT ¢ N
IF (IBUT.£9.ICNUN) 60 TU 60 N
IF CICEN.EQ.1) GO T8 25 2
30 CONTINUE. X
2s CONTINUE B
WRITEC6mS00) RATINGSPIPE X X
$04 FORNATC(®Gsea  MATRICIES NOT FILLED eee?,1X,46,42) 3
68 TC 20-
&0 CONTINUE §
c PERFORNS CALCULATION FOR LAST CDP IN PIPEL INE g
00 7% JmisIQUAL 3
PPEQST(IInUNTSC ICIUNSS) D
ALCATECICSUN,J)=1.0
rs CONEIRUE
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IF PIPELINE MAS Il'.' GNE COP» 60 1‘0 END CALCWATIONS
ANG - PRINT .
IF (ICXUR.EQ.11 68 TU 80 3
WORKING FROM MEXT=TE=LAST COP TU FIRSTs CALCULATE
TNE NUNGER OF GRACUATES IN A GIVER COP NECESSARY 10 I
SET - GME GRADUATE FRON TRE LAST CDf.

! NICANSN=ECRUN~1
: 08 83 IF=1l,MICEUN
I=sNBCHUNe T»IT
- IPtmleg X
‘06 -80 J=I,TRUAL
o AMCATESI5J)=ALCATECIPRe ) /C1.0HATT(IPLSJ])
PPECSTLAI=PPECST(SF ¢ WUHTSC(IsJIALEATEC(ISJ)
20 CONTINSE
as CONTINUE
40 CONTINUSG ]
¢ - CARBULATES TOTAL PIPELIMNE LENGTHe ASSUMING NO WAITING
Sti‘hﬂoﬂ I
D0 81 I=3.ICNUN
SI.ﬂSSSLEIB'mLEIS( D |
a CONTINGG: ’
¢ CALCULATES COST PER OAY
08 82 I=i-I0UML
CPEROCII=0.0
1F ZSLENG .NE.(0.0) C’ERDCIMECS‘I’(I)ISLE!G
22 COnTINUE
WBITECIS 606 RATING P IPE(PPECST(I)»I=1,ICUALYHSSLENS
MRITEC( 6w 6Q0IRAT INGe PIPES(PPECSTLI )0 CPERD(I )0 I=15 I1QUAL )0 SLENG
800 FORRATC(RI»2A658F10.25F10.2)
606 FORBATULX9246,4F10.2,F10.1)
c EN0 OF NAJOR LOCP
638 10 20
? CONTINUE
CLOSEC16-0I5P=CRUNGN)

e e, S eaes w e . e e ® a— e d e+ Y @ n . . Gt . P e ™8 e st s e

a0NnNn 060

NRITE(EH»700)
f00 FORNAT(®0eemens [ AST EXECUTABLE STATENENT eeeeesd)

siaor
Eno
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TABLE A-6

RESULIS OF CALCULATIONS

Ao g0 2 o 4 o

et
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3401

€iol
cgoe
CiHol
crvi1
g301
EAQ1
£401
EQoL
2T N2
ET N2
Ersi
£ro1
ETQ2
€711
ET13
Ex01
FT31
FTM1
FTl1
3451
aMM1
GMT1
G3E1
G341

HID 1

HT 32
I-01
301
3401
Tanl
4icl
130g
1308
3127
3522
3206
6431
5905
5006
531¢
8913

CDP

3U901

CEal
2202
CMol
«TMl
s
£A01
<A01
€301
cTNL
ETN2
£7s1
ETN
£T02
2Tl
ET13
EdQl
FTG1
FTm
FT3a1
aMGL
GM M
GMTL
G5cli
631
HT01
4732
(Col
IMOL
3WCL
THol
JTul
1240
139E
2197
522
5¢00
83031
0d4as
3008
531¢C
3712

TABLE A-6-1

QUALITY WEIGHTS

———r

L el G il A s A g 0

Quality Weights by Quality Type
1-3U HSG 3L-5 HSG 1-3U NHSG . 3L-5 NHSG

0.9 361 1.0000 09959
Ge 92837 1.3839 1.3356
1.0175S 0.99086 1.0658
e 9867 09859 1.0570
0.9737 1.3413 1.3583
0.9827 1.9182 1.0905
0. 9963 . G-3S 35 0.9585
0.9722 1.1091 13896
0. 9999 G.9338 1.3030
0. 9431 1.1613 3.9701
1.0519 1.2997 1.3565
1.1702 Ge936¢2 0.9362
1. 3482 1.0342 1.1771
1.01865 1.0663 1.0796
0. 9474 1.1368 1.1234
0. 9690 1.0042 1.0419
1.0293 1.13597 1.1254
1.0849 1.1223 1.3247
1.0482 1.0924 1.1257
1.3187 1.0721 1.0306
1.0475 10942 l1.3231
1e 3470 1.1118 1.2548
1.0 382 132231 1.5494
1.1022 1.2174 1.1a13
1.234% 1.3235 1.2311
De9952 039246 1.0038
1.2515 T le0312 1.5354
De 9495 1.9119 1.1393
0. 7814 1.0223 1.0364
3. 9972 1.3212 1.2125
Ne 3449 1.0419 1.0082
Ce 9963 Ce9871 1.223¢2
1l.0452 Je?351) Ve9359
1.03%40 J3.3889 1.3909
e 954 65 143475 1.2647
093493 Ve384 39367
0.7735 1.0546 1.1129
Ce 7363 1.0351 1.3337
Ne9 915 1.0077 130307
30 9423 1.04 33 led s
8. 3523 69523 Ne?962

A=35

1.0192 !
1.3327
1.0358
Je93CS
Qe 94613
}.9335
1.5632
1.3044-
Je9130
0.9151 |
Je9352 .
1.1413 !
22374
Selss9
Q. 9101
1.3371
1.5373
1.2554
Ce933S
le43463
2.22u7
2.02387
50217
1.085¢
1.031%
1.0664
1.351¢
1.0357
1.0348
1l.0922
lelt91
e 99 59
Ue 88 39
3.1311
1.4725
1.2707
1.393°7
1.0635
O« 3698
Ca95:29

Q.9529

P P WU,




uall Weights uall Type

CDP 1-30 HESG 3L-5 HSG 1-30 NHSG 3L-5 NHSG
601§ 6016 10005 1.8004 1.00137 1.0012
602A 6024 09914 1.0851 09848 1.2138
6028 6028 1.0086 1.0225 1.0125 0.97%0
62 602C 09786 0.9745 G.9746 C.974%6
6028 6020 0.9862 0.9751 09751 0.97%1
6020 6020 09565 1.0254 1.2007 .5223
6027 6027 0.9918 11083 1.0421 1.C236
6034 6034 1.0068 0.99500 095900 €.379%
6038 6033 0.9900 0.9900 0.9900 0.5900
CU3F 403F 0e 3399 3+9899 Ce5859 1.3899
6034 6034 11.0010 0.9622 0.9912 1.0124
6036 6036 1.005¢ 1.03¢é7 1.0741 101153
6044 6044 09986 0.9501 0.9901 0.9901
6048 6048 0.9996 0.9900 0.9900 0.5900
606C 604C 39899 0.9857 0+9899 0.9899
6040 6040 02900 0.9900 0.9900 0.9900
6041 6041 0.9200 0.9848 1.03€3 1.1466
6046 6046 0.9843 1.0155 1.0332 1.0463
6067 6047 0-9691 1.017S 0.9651 1.2918
6G54 6054 1.0210 1.3G99 Ge38C1 C.98C1
6056 605¢ 092949 0.9793 0.9798 0.95798
805C 60SC 0« 9944 09799 89799 0.9799
8053 6053 9971 Ge5859 1.23:24 09914
6057 6057 0.9408 1.0005 1.0010 1.1351
6059 5059 05832 0.9761 1.021¢ 0.9946
6061 6061 0.9750Q C.5863 1.1455 1.3978
6065 6065 09970 0.9211 9.5311 0.9311
6068 5068 0.9521 1.0192 1.2257 1.2235
6070 6070 09994 1.0381 1.5279 1.6222
6073 5073 0.7983 1.0146 1.0608 0.9851
86C76 840768 1.0234 U.357% 1.7112 4.09%84%
8677 6077 1.0224 0.9133 1.5314 1.7495
6078 5078 09575 0.9014 0.5014 0.5014
6079 6079 10098 UeP€434 1.0602 Q.5648
4051 6031 0.9934 1.3C&S 1.G254 G.9848
5082 6082 1.0063 1.014638 9.59¢0 1.0570
60453 8083 09939 0.9E94 1eG113 1.0823
6G93 6393 Ge3530 C.93C7 2.9925 l1oc481
6097 6Qvy7 Jer?30 Jed8865 1.00c4 Q.9797
6102 6102 Q.%861 laBlué leCl1¢ 1.0740
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. TABLE A-6-1 (Cont'd)

- lity Weights uality Type
3L-5 NHSG

CoP 1-30 #SG 3L-5 HSG 1-3U0 NHSG
6106 6106 3=9943 098729 T 120143 1.0344
6108 6108 0.9970 0.9899 0.9859 0.9899
8115 6115 0.9740 0.9824 1.0152 1.1421
6119 6119 0.997% J3.9935 1.0042 1.03¢45
6120 6120 0.9950 08.9959Q 1.00€3 1.0175
6125 6125 0.995¢% 0.75038 l.0111 1.0179
6131 6131 1.3069 lei5258 1.C144 J.9540
6lhs 6144 0.9720 0.9814 1.0987 1.1625
6146 8146 0e9571 1.1215 1.0700 0.2709
8149 6149 0.3807 Q9845 1.0959 1.0352
6161 6161 1.0108 09756 0.57%6 0.97%6
6167 61587 0.9856 1.00€2 1.0357 1.0181
6132 6182 1.3029 Ce8799 1.0307 1.0458
6133 6183 0.9877 0.9792 1.0022 1.0275
6210 6210 0.9990 09925 1.0074 1.0244
8212 6212 Q9907 1.00460 1.C0314 1.C3338
6213 6213 0.9949 0.9984% 1.0126 1.0221
8214 6214 0.9936 1.0052 1.0263 1.0104
6215 6215 9929 1.3037 1.G020 C.9849
8216 6216 0e 9849 1.0093 0.9849 1.0827
6217 6217 0.9983 039953 1.0145 1.02%6 d
6218 62138 09917 0.9927 1.0059 Ce9914 "
6220 6220 0.9935 0.9249 1.0122 1.0664 )}
6221 6221 0.53867 1.0061 1.0050 0.9849 4
6224 6224 10159 1.0215 1.0220 0.5849 g
6226 6226 0.9876 0.9923 1.03¢2 1.0S54 5
6230 6230 09334 Ce97C9 1.C5C7 1.2084
6231 6231 0.9730 1.0651 1.0702 1.1963 %
6232 6232 03353 0.951a 1.1050 3.06452
, 6433 6233 Oe94652 CeS426 Le9613 1.3051
623S 6235 1.0303 1.0925 1.22129 1.3325%
5236 6236 1.3051 1.2507 1.0576 1.8351 -
6237 6237 10658 142795 1.522¢ 3.2627 ;
6239 6239 0.9819 1.39¢€3 1.22€5 0.9370 2
6260 6240 1.0115% 1620453 1.1160 1.295% :
6261 8241 120113 1.1155 1.£992 03636 '
622 6242 0e9491 1.02%5 1.0932 0.8624 ’
6245 5245 0ev732 1.0%23 G.39512 095912 :
66 E (248 lalZ4é la124% 1.2542 <3784 J
6ce9 024y lelblé lel4és 1e1252 1.1436
6254 02S4 1.2004 1.2€13 leal€7 13764 1
]
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TABLE A-6-1 (Cont'd)

uality Weights uall e
(% 4 1-30 HSG 3L-5 BSG 1-3U NHSG JL-5 NESG
e Ty = W W W o W WD T s TP o o n B e T b P e e S o e m e o o

6255 62355 Ga9641 _ S-08541 0.5189 0.9189

6&56 6256 0.92386 09183 0.9189 0.51¢9

6257 6257 0.9620 1.3784 1a1484 0.9189

6258 6258 09782 1.0737 1.3266 1.5425

6259 8259 1.02190 1.1027 1.2515 1.37846

6260 6250 09795 1.31C48 1.03¢0 1.0670

626, w261 0.9893 l1.0Q031 1.819% l.0486

6262 6262 0.9891 l.0246 1.07¢&Q 1.1084

6270 6270 0.9302 1.1013 1.08113 45560

671 a271 0. 9284 0.9011 1.0513 0.5011

6222 6272 Je9274 135146 §.9011 U.9011

6273 0273 0.9784 1.2565 l.45868 1.71212

6274 8274 09495 1.0110 1.1303 1.3516

62795 6275 1.0290 1.1264 1.0942 495640

6276 6278 Qe7240 0.9647 0a9747 0.5011

62727 8277 092648 0.5011 1.0204 0.9011%

6278 6273 059863 1.0034 11140 1.1990

62480 6280 1.0000 1.0000 1.0167 1.0000

6281 6231 1.0000 1.8000 1.0000 1.0040

6482 6282 1.0C824G 1.0Q00 1.011¢6 1.0000

8284 6284 1.003S 1.0000 1.0000 1.0000

6c86 625¢€ 0.9737 8.9957 0.9757 1.0406

62a7 06287 1.0142 1.0CQ3Q 1.53C0Q 1.33040

6238 6288 0.9843 0.9848 10482 0.9348

6239 6239 1.0221 l.0142 1.17¢7 0.94290

6230 6290 124043 Je9745 1.C434 09745

691 5291 1.0035 0.9949 1.0239 - 09797

8292 6292 1-0064 0-.92900 0.3900 1.0347

8497 46297 10013 1.0013 1.C024 1.004038

6301 6301 1.0425 1.1075 1.23538 1.7142

6302 630< 1.0148 1.0873 1.23832 1.3949

63463 6343 0«.9770 le0é04 1.35C5S 1.0842

6304 6304 0.7637 1.28510 0.56127 0.9637

. 6305 534S 1.0073 lebbtSh lecda? 09617

. . 4306 63G4 1.0217 1.37C3 1..351 1.2047

= 6307 a3Q7 0.93891 1.0703 0.96217 le2047

P' 6308 o308 09940 Q.99¢3 10342 0.5627

- 8309 0307 Je2300 1.9119 1.G0173 0.9637

1! L3140 8310 1.0002 0.9817 1.0172 0.96217
-
b
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TABLE A-6~1 (Cont'd)

uality Weights ualicy Type
CDP 1-3U HSG 3L-5 HSG 1-30 NHSG 3L-5 NHSG
6311 6313 09735 0.9637 1.0328 0.9637
6312 631¢ 09959 1.0326 1.2047 le4456
6313 6313 0.9637 1.0326 1.2047 1.0842
6314 €314 1.0513 1204842 13853 1.2047
6315 6315 Je9730a Ce9882 1.1545 0.9637
6318 6313 09733 le0494 10271 lel244
6319 63159 095694 03654 09654 0.9€94
632G 632a 0.9879 1.0060 0.9799 C.9799
6337 6337 09927 l1.21790 0.9923 51489
6339 6339 1.0030 1.0102 1.053% 1.1043
6341 6341 Cea 9457 1.2156 la048) 1.8273
6342 6342 0« 94400 0.9598 1.0247 045079
6350 83350 0.9533 0.9012 1.0883 1.1264
6352 6352 1.Gi70 1.3516 1.C012 C.5011
6355 6355 0« 9990 h.95640 1.0513 4.9560
6358 6354 10694 0.5912 1.1264 4.9560
6359 6359 1.1071 1.04813 1.2733 4.954Q
63040 6360 0.9872 1.12%4 0.9820 0.50112
6361 68361 09912 1.3015 1.2658 1.9524
6362 6362 1e1264 12165 1.3967 1.6520
6363 6363 1.09038 1.0€4) lel264 2.2527
6366 6366 0.37851 1.0721 1.1815 0.9189
8368 6368 1.0438 1.1257 1.2422 Cde.1441
6369 6369 1.0679 1.34320 2.0292 20347
6370 8370 lea0161 1.07523 1a2841 1.3477
¢371 6371 0.9435 V.936890 0.5840 l.1327
6372 6372 1.1535 le0721 1.1946 0.91¢€9
6376 6378 Je9928 1.7252 C.9899 C.5899
6377 a3v7 1.00086 1.0034 0.3922 0.9642
6373 6378 09858 0.96841 l<00€2 1.0323
8380 6340 1.3034 1.3QC9 1.C0SS 1.004040
6381 6381 1.0012 1.0Q15 1.0000 1.00040
6400 6400 0.9934 1.0022 1.0143 lal863
6433 8443 Qe 9845 C.9637 1.205¢Q S5«3Q0S
6404 8404 09913 1.0842 11568 0.9627
6405 6405 Q782 0.95217 0.30217 Q0.9€27
66406 5406 Q.3734 Qe 2637 1.06C1 09627
6407 8407 Qev727 1.044Q 1.04€3 03627
6409 8407 1.0952 lod714 2e2527 435560
641G 6413 1.J025S leliéa 1.0671 J.9011
A-39
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(1) 4

aLel
CEOL
CEQ2
crol
cing
cso1
Es01
£r01

" ECOQ

ETnl
EINZ
£1sS1
€101
El02
€111
€112
End}
F161
FIny
Fi01
€61
Srny
§rV}
C€SEL
6Sn1
r701
#7102
1c01
$edl
S$»d1
Trat
L1101
130¢C
130¢
11517
1sa2
246
€401

suol
CEQl
CEQ2
Crel
CTnl
0sot
EACY
Engl
EQC1
ETat
ETINZ
£TS1
ET01
ET02
ET11
€T12
Exad1
Fi61
FTng
FT01
6h61
(1.1}
&nT1
6SEL
6Sn}
r701
HTQ2
1¢o1
$nQl
$hdl
nat
L7101
1le¢
130¢€
11§7
k-1 %1
<de¢
6941

€60S 600

TABLE A=6-=1 (Cont'd)

1=-3U 4SG

Ge 9843
0.9827
120173
08267
Ce 97217
G.3227
098866
Be 5782
09595
09432
18819
1e1702
10482
10165
0e36746
05650
1. 0298
10849
1.06482
10187
1.0475
10674
102322
1e1022
1e 0C4€
Ge59%2
10015
Qe 545°%
85814
85572
Ca944b3
8e95€S
1.080¢€2
109440
Ga36€6€
85849
Ge5718
0. 98540
Ge%516

uality Weights b
L-5 HSG

10000
1.0889
09906
005889
10413
1.0182
G.558S
11091
0.52¢8
lels13
12097
005362
10342
1.0663
le1368
10042
11097
11223
10924
1«670%
10942
11116
103242
12174
10235
8.5924
1.0012
1.0110
1.0228
1.0010
160419
de 5071
85950
0.2889
10475
G.5849
105904
14351
100727

A=4Q

. Pt it B M e S Mot e S ae Tt s g

uall e

1=3U NHSG 3L=-5 NHSG
Q5959 1«0102
1.08%56 13027
10658 09692
1.0670 10062
1.0%88 0«5309
10905 Ce 94138
0e5%8S Ge 95 8%
13696 1e5622
1.0830 19044
09701 0e9130
1le 3%65 Ge5161
9.5362 8e 5362
1lel?772 1el1bt?
10794 202324
1le1234 Seldes
18413 G« 5161
11254 1,387}
1e3247 15678
11257 1.2%%4
1.0806 0e930S
103231 PY L Y]
142048 2022867
1e5494 2.0087
1el4t3 Se0217
10211 10856
1.0036 1leg21S
1.0354 1le 06€E4
11303 1¢351¢
10364 1«03€7
1.0105 10248
1.0082 1,0922
1.0230 10451
0.9550 0«55%0
10509 t.8889
1lel667 Sel21}
Qe58469 le&72%
1e1129 12707
1.0387 1.0960
1.0307 1«0€40S
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PPN g el

€006
661 &
€03
€016
6625
602
€02¢
€62l
€02¢
6022
€03s
(1 X1
€03F
§034
€036
6044
(117
€04(
€640
60413
€046
€647

€454
€0s5¢e
€495¢
€C33
€4s/?
€6¢3S
€0€)
606°5
€06 ¢
€07¢
6671
€67¢
€427
€07 ¢
€079_

6046
¢61C
6018
6416
423
6028
€02C
602C
€029
6027
€034
6018
€Q3F
6024
601
6044
6048
§04C
6040
6041
604€
6047

634
6038
€9sC
6052
64<7
€Qcss
(11 B}
(113
€QE8
6079
6072
607¢
€477
€aié
6029

TABLE A-6-1 (Cont'd)

Quality Weights b

1=3U BSG 3L-5 HSG
08423 18438
05529 5767
09529 0.9529
10002 1.8004
05514 183851
100486 100225
Ge-5726 0e$746
Qe 3862 0e97%1
0. 3563 10254
Ce5518 11088
100638 29900
0. %500 d.5%00
09899 8.5899
1.0010 0.5622
1.00%8 1.0387
09986 0.9901
Ge 5996 29900
0..3899 05899
0.9500 G.9900
0.5200Q Ge 5848
0e9848 1.0155
85651 18175
10210 10099
Qe 39453 Q5798
0.5546 0.5799
09971 C.58%9
0o 5406 1090903
0.5832 8.57614
0.9750 0.5868
8e55170 0.5311
8.8521 1.8192
05954 1.0381
0e99813 1e8146
120284 Ge8578
1e0224 0.5123
Q.557% 35914
1. 0098 0.9848
A=4l

uall L]
130 NESG

1.0644
09523
09962
10037
09843
1.0125
0e57466
005751
12007
104621
05500
0.5500
0.9899
0e9533
10781
G.9501
09500
005899
0.95%00
1.0283
1.0832
0.5€51

0.9201
09798
0.9739
1.2288
10010
1.021¢8
1.1655
0.9311
162257
1.92753
1.0608
1.7112
leS214
0.9501»
10603

3L-5 NHSG

0« 5658
Qa 9529
0 5529
10012
1.2118
0a97%0
Ce 9746
8e57%2
15223
10236
€.3754
8. 5900
0.58%9
1.0124
111852
69901
€. 9540
0.589%9
09900
1el14é6
1.0463
12518

0.9801
Ce5758
Ca5799
e 9514
1le11%) -
Ge 5546 %
10973

Ge 5311
12235
10222 .
.9851 ]
405524 l
1.?‘55 iR
85014
Ce9848

L L

A e
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TABLE A=6-1 (Comt'd)

Quality Weights by Quali Type

5 cop 1-30_HSG 3L=5 BSG 1-3U_NHSG 3L-3_NHSG
- 083 sest €994 1.008S 10294 G 9848
. €082 6082 1.0063 18248 0. 9550 1.057¢
‘l 6082 €082 05535 0.5854 1.0118 1.0823
3 6092 6093 0e9530 0494809 09526 . 10481
- €097 6057 09916 09865 10084 009757
. 6102 6102 0.9861 10144 1.0116 108746
. €106 610€ 0.9548 0.5879 1.0143 1.0344
Lﬁ §108 &10¢8 0..9970 0.9899 0.9899 05899
€115 6119 0e 5740 805324 1.0352 114131
r €119 6119 0.9974 049915 1.0062 1.03€%
X €126 6120 0.95%0 0.99%0 10063 1.017S
o €125 612% 09958 0.9908 1.0111 10179
- €131 6123 10069 148250 1.0160 0e 9540
o €164 6144 85720 05814 1.0587 1.162%
- €146 610 0.5971 11215 1.0700 0.2709
€149 6149 5887 0.588% 1.09%9 1.0352
63161 6161 10106 09736 09756 057%6
€167 6167 09856 1.0062 10397 1.0181
€182 €142 10029 09799 1.0207 100688
6182 €182 05877 09792 1.0022 140279
€216 6210 009990 09925 1.0074 1¢0244
6312 6212 0.5507 1.8060 10314 1.01318
€211 6213 09949 09984 10136 1.0221
€214 €214 0.991% 100%2 10293 10104
621° 621° 0.9929 140027 1.8030 0.5845
621€ 621¢€ Ce 5845 1.8053 . 0.5849 1.0827
€217 6217 0.9988 09953 1.0145 1.0256
€21¢ €218 8e5517 0.9927 1.0050 0e 9914
€226 6220 0e952% 0.5849 1.0122 1.06€4

€:21 €221 0e52867 1.0061 1.0050 05849 ]

€222 6222 0.9879 049849 1.0204 0e5849 4

6226 €224 10165 1.0216 1.02890 0e 5849 ]

€22€ 622¢ 0..5876 05913 1.0288 10554 4

6236 6234Q 05124 05799 1.8507 1.2084 ]

- 6231 €211 0.97120 1.0851 1.0702 141963 q

: 623z €212 Ge91S 05516 1.1050 1,0452 :

€232 6211 Ge 9452 05426 0.9€13 1.30%1 3

€23% 621° 1.0303 10926 1.2230 162235 1

6236 621¢ 1.3051 12507 1.0876 1.8851 1

&=42




€237 s212
€239 6219
6248 €240
€241 6241
624& 6242
6245 €262
€268 €248
€4S 6245
€25h 68254

€25% 6255

€256 6256
£257 6251
€35¢ 6258
6255 625
€264 6260
62€1 €261
o €262 6262
- . €26$5 €265
- €270 6270
€271 6271
€272 6212
- €271 6271
- 6274 6274

€27% 627°%

€276 627§

€271 62177

€27¢ 6278

€288 6z¢Q

6281 6281

6287 €282
. €284 6286
€286 €2&¢
€287 6287
€zae €288
€289 6289
62940 6250

...........................
..............................

TABLE A-6-1 (Cont'd)

uality Weights by Quality Type

1=-3U HSG 3L=5 HSG 1-3U NHSG 3L=5 NHSG
1.0658 12795 15226 142627
09819 18968 12265 0.9670
1.01%6 102045 11130 12955
1.0113 11155 1.,0992 0.8636
54951 10256 10533 028616
0.9792 18529 0.99%3 0e5592
1.0748 11366 103542 163784
1le0414 11486 1.1252 1le 148§
101003 12635 1e4167 103784
0.9601 S.0541 0.9189 0e51£9
0.9286 09189 0.9189 Ce5189
0. 9620 le3784 11436 8.9189
0e 5782 10737 13266 1635425
1.0210 11027 1.2635 1e3784
0.979S 10108 © 10360 1. 0670
G.9858 1003} 10196 1e04E6
0.3391 10246 1.0780 1.10%4
09444 0.5512 1.0453 05011
0.91302 . 11013 1.0813 4.9560
B.52846 0.5011 1.0%13 0. 5011
e 9274 13516 8.5011% 0.5011
Ga5724 12565 1.4568 1.7121
0.5495 1.0110 1.1303 1.3516
1.0250 101264 100542 he 5560
Ge 5240 05687 05747 0.5011
8.52€8 0.5011 1.9204 Ce 5011
0,9862 10034 1«1140 1.1890
1.0000 10000 160167 1.0000
1.08060 1.0000 1.0000 1.0000
1.0000 1.0000 1.08116 1.0000
1.0025 10000 1.0000 1.0000
e 5757 09957 05797 1. 0406
100142 10000 1.0000 1.0000
G.5848 0.5348 10462 G. 58448
1.0221 10142 161767 Ge 3420
10048 0e 5745 1.0438 Qe 5745
1.0015 005949 10239 0e5757




..............

s
?
1
1
9
3
g
7
¥
-4
“d
1
1
1
{
{
i

7 \ g
. ~ e
L LRI
Y s 1
1
.

TABLE A-6=-1 (Cont'd)

uald Welghts b uvall <
CDP 1-3U HSG 3L~3 HSG 1-3U NHSG L~5 NHSG
6297 6232 1.0€64 g.590¢ 0.9500 10347
6297 6297 1. 0019 100123 10026 10008
6303 634} 120426 12075 12358 17142
6302 6302 10146 10873 12892 13949
6382 6302 0.5770 18644 10505 1.04842
6304 6304 0. 9637 1.28%0 0.9637 0.9617
€30S 6140° 1.087°% PR Y 1) 1e2047 0e 5€17
€206 630¢ 1.,0217 10708 1.0251 12047
€307 €382 Bo 5851 1.08708 9.9637 12047
€308 6308 3.9940 0.99%9 1.0842 09617
€305 6105 0.58€6 1.8119 10173 0e 5627
€310 631¢ 1.0002 0.5637 10173 Ge5617
€311 6311} 0.,972S 0.5517 18226 05627
€312 6312 09959 10326 12047 1e 4456
€332 6312 Ce9€22 10226 1.2047 10842
€334 6314 1.0%13 10842 13653 1.2047
6315 631° T Qe9786 0.5882 1e1%65 Q056137
€314 6312 G 9723 10494 1.027% 121204
6315 613§ 05654 09694 09694 0e 9694
€320 63¢<a6 " Qe 9879 14060 09799 0e 5799
€337 6127 Ce.9927 1.2170 09523 Sel1483
633% 6313 10030 10102 1,053S 11042
€241 €341 05477 11156 10461 1. 8272
€342 €342 0. 5400 8.9%594 10247 05479
€15¢ €35¢ g.952¢ 8.501% 1.0888 1e126€4
€352 €352 1.0178 13516 1.0012 C.9011
€18 g1sc 065550 845560 1.0%13 45560
€358 63%¢ 1.0694% 09912 1e1264 4e 5560
€255 €3%¢ 1le1697Y 1.02813 12733 0e335€0
€360 6360 0.9872 le 1264 0.9830 09011
€361 61¢) 89512 13016 12658 1e 5526
6162 6182 1lel264 12165 13567 146520
€362 61612 1.0508 10643 1.1264 2.2527
, €366 €366 0.9851% 107212 11815 Ce91E9
. €368 €JES 10488 121252 162422 Zela i
- . €365 6369 10679 11430 200293 20347
“i . €170 6370 1.01€1 1.08750 12841 1e3677
. Amid
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;.-t;.‘._'."‘ R R L J




Frer)
}

W

eV

- TABLE a=6=1 (Cont'd)

N o Quality Weights by Quality Type

4 - coe 1-30_HSG 3L=5 HSG 1-30_NHSG 3L-5 NHSG

g €373 6321 0e 5415 0.9360 0. 9840 11327

; €372z 6372 1e151S 1.0722 1.1946 0.9189
6276 6376 9.9928 1.02%2 0+9899 0.5399
€377 6317 1.0006 1.0033 0. 9922 0e 9642
€378 6€37¢ 8.9858 de9641 1.0062 160323
€380 6320 10624 10009 140055 1.0000
€181 63&1 1.0012 1.0016 1.0000 1.0000
€400 6400 0e 5984 1.0032 10143 11868
€402 6441 Ge 5845 0e5637 1.0050 <. 3009
6404 6404 8.9913 10842 11565 0.5617
640% 64Q0S 0e 5782 9.5637 0.9637 05617
6406 6406 097136 0.9637 140601 09617
€407 6407 Ge$727 10440 10468 005617
€409 6409 1.0952 led714 2.2%27 4+ 5560
6410 6410 1.002¢ 11264 1.4671 ¢.5011
€412 6412 10596 0.9762 1.1103 2.94011
6431 6411 1.0277 1.0333 049846 0.5189
6414 6414 0e 9992 0+9846 141486 0.9129
6e1S 601 0.5607 102373 0.5189 0.3129
€417 6417 1.0510 10529 1.1518 0.9189
6428 6420 1.0256 10579 1.0€43 17570
6421 6421 1.0769 11163 0.5161 0.9161
6421 6423 05161 0.5161 0.9161 0. 5161
€424 6424 1.0152 1.0629 1.1119 Ge91€E1
€e28 €42t 1.0044 10784 1.0575 4e 28800
€629 6425 1e0627 11565 1.1565 de 5161
€447 6447 0.5627 045637 0.5637 3.5€17
6450 6450 1e3724 0e9129 0.9189 0e5189
€4St 64t 10022 0e5642 1.0592 e 5642
€477 6427 0.3991 0e 5361 0.9648 10199
6486 Ehce 1.0001 10076 10703 1e0528
€487 64287 1.0023 1.0010 10034 140029 ~
€e89 64ES 0.99%0 0.58€2 10163 1+0211 ;
6692 €452 0e95€3 146192 140375 160753 -
€492 €as2 8. 5555 1.0156 1.0101 1.4892
€201 6501 Ce5722 1.0070 05546 160736
€506 65q¢ Ge5612 10026 1.0556 140570
€511 6511 t.8000 1.9000 1.0000 1.0000
£512 €512 0.5519 1.0004 0.9547 1.0017

A=45
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TABLE A-§-1 (Cont'd)

E
uglicty Weights by Quaii e “
CDP 1=3U HSG L=5 HSG 1=-3U NHSG L=-5 NHSG
€%3131 6313 009863 09987 10047 1.01412
$2%S 651°% Ge 9577 8.9908 1.0189 1.0822
6516 651¢ Ce 3806 Ce9997 10342 1.00%3
6217 6517 Q5847 89904 10276 1.0216
6548 6518 0e5843 0.9897 10153 1. 06%6
6515 6515 Ce$78% Ge57%0 10044 160459
€521 6521 05996 0«5980 1.0009 8e 3500
€522 6%22 85886 Q5887 1.8206 1.018%
€527 €547 09950 Qa3977 10155 1«3053
€S2t €52¢ Ge584° 09954 10739 Ce.9576
€230 651¢ 0e 39171 0+9987 1e0147 Qe 5748
6537 €217 C.5808 11072 t.40858 10454
6342 6542 0096237 14456 0e9637 0.96217
€242 6542 Ce 96137 05637 0e9637 Qe 5627
6244 6544 0e354} G«50112 102813 he 5560
€545 6542 1.0004 1083502 1.0108 d.9183
€546 6546 0« 9662 10572 10660 2069068
€245 ES49 g.5011 13516 409%60 0« 90112
€258 6521 65189 242973 09189 Qe 5189
€268 €€ 05855 05893 0.5899 3.5899
65659 6569 09950 09950 0.99S0 0.99%¢
€578 6%i0 05899 85299 009899 0. 5895
6571 65171 09950 09950 09650 0.95%0
€272 €572 8.9865§ 045899 9.5899 Qe 5856 S
€272 6572 Q.9899 09899 1e1549 1.1136 g
€274 €ST4 Ge 5895 85899 0e9E99 Ge5895% 1
€582 €568¢ 8.95%0 8.9959 09550 0659590
€562 &s56< 0e9940 049899 1.0124 0.9898 ”
e563 85612 1.0047 1.0000 1.0091 10000 ]
. 564 8564 1. 0000 10000 10139 142540 K
£568% E56°% 8.952% 005071 11339 009071 73
. :]
' )

A=46
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TABLE A-6~2

COSTS FOR QUALITY TYPES

Within Course Cost for Course
Rating Ra:_ig 1-30 HSG 3L-5 NHESG ) 1-30 NHESG 3L-5 NESG Length

ABE A 3729 3779 3808 3857 S
ABF A {144 2€96 2683 2733 33
3y L 2611 2617 2671 2641 k{4
AC A 2891 9047 10056 1739 190
AD A 21448 2241 2287 2453 58
AQ 8 2735 2731 2741 2752 33
AD c 3321 3377 3337 3394 33
AD 0 3693 3688 3698 37¢9 33
AD 3 L7833 4775 4739 4800 12
Ad F 3299 3204 3214 3225 33
AD 8 33859 3855 4602 hal} 33
AD H 4058 4054 4963 4074 33
LR Q 4561 4557 6567 4573 b3
AD Q 2735 2731 2741 2752 33
AE A 5998 6193 6732 7657 123
AK A 2561 2587 26731 2654 €4
ANE A 3584 3676 3342 3719 (&4
ANH A 3005 3028 3175 3122 63
AMS 4 3474 ise? 3626 3737 7?
AQ A 570 3740 4904 4024 L4 ]
AQ A 9657 12274 11289 14173 17¢°
ASE A 5958 €sel? 7440 11581 110
ASH A 4197 L1904 4329 4588 a2
ASM A 3963 3g21 4Q41 4166 30
AN A 4986 5663 5574 Sz 86
AX ] 9sa9 1085¢ 11272 132229 17}
AZ A 2104 2131 2327 2136 57
a7 A 7938 823% 9222 $7Ss 73
3T 8 €325 €hbhS 6926 7182 54
3 A 2995 3043 9t 074 60
CE A 5513 9323 6990 5757 94
Cx A 1 £342 5785 5449 a4
cTa A 3810 Lt00 k782 6963 43
CTn A 23Mm2 21612 21272 2091 Q 275
cTo A €781 €708 8765 67463 24
CTR A L7 37949 10924 15154 126
cTT A 10030 10890 11830 12577 1212
cTT 8 10927 11441 12868 13615 129
cI7T c 135972 17552 25281 125882 171
PRR € 139686 13e70 17509 15344 159
aK. A 3248 3289 3959 irac €8
op A 1799 1875 sQo0é 3925 <6
3s A 110734 11547 11548 10251 209
A-L7

) M . N . B -~ Y e ‘4 T -y '
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TABLE A-6-2 (Cont'd) 5
. ) )
. Within Course Cost for Course :
. Rating BRacing 1-3U0 HSG  JL-5 NHSC  1-30 NHSC  JL-5 NHSG Length
€A A T T a12s 4007 4007 4807 73
EM A €132 6025 6687 7178 100
eN 2 2746 2790 2869 2564 47
] A 4514 4462 4523 4534 56 .
- ETAE A 15256 161138 16974 39018 255 k
- €TSS A 19419 20788 22873 281 30 261 y
- EW A 14622 t1s615 14542 17141 137
¥ FTG A 7205 7364 7896 8394 138
- . FTGS A 12782 18540 14575 114928 17a
- FTM A 7098 8513 7914 8171 139 )
. GMG A 5776 5902 6437 8227 118 E
G MM A 5632 5775 6387 9755 118 Ny
GHTA A 57566 6137 6964 8200 120 g
GSE A 23192 21707 30551 32430 118 5
65N A 14481 14388 L5177 20692 132 5
1c A 5329 6265 7995 6991 113 a
M A 7552 7788 8307 8024 112 '
uL A 8106 7268 12161 13870 77 .
™ A 4745 5117 5570 6101 65 ]
e 8 43122 4652 4848 5595 55 %
" A 9487 10155 10707 11824 112 N
uR » 4351 4432 5228 s212 79 5
ns A 2327 2315 2383 2379 42 -]
“y A 9041 8443 8443 8443 168 5
an A €859 7202 6859 9143 105 -]
ot A 10780 126990 11899 20786 77 '
: Py A 16160 13479 26890 73831 126 U
. PN A 2457 2%3¢ 2539 2711 61
- PR A 5229 5233 5376 5610 75 N
5 0n A 1292 1586 1991 2103 40 3
N R A S244 s2%§ 5770 5958 78 -
o RM 3 4831 4872 53122 §5E7% 79 -
Y, SH A 2640 2611 2502 2695 82 :
K A 2270 2251 2374 2101 54 Y
Su 4 2172 2263 2289 2294 42 :
. S A 3417 3430 3463 3546 59
10 A 7220 7949 3693 727% 13$ _
™™ A 4199 4578 4504 48635 86 .
. ™ 3 7755 7655 a6tl 12707 119 ]
p ™ c 3422 3655 3674 443 61 q
d ut A 4629 Lsas 4752 4873 77 R
. YN A 2596 2736 2788 213 61 R
: . :1
’ A-48 j
)
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CNA PROFESSIONAL PAPERS - 1978 TO PRESENT®

211
Mizrahi, Maurice M., "On Approximating the Clrcular Coverage
Function,® 14 pp., Feb 1978, AD A0S5S4 429

212

Mangel, Marc, "On Singuiar Oheracteristic (nitial Vaiue
Problems with Unique Solutlion,™ 20 ppe, Jun 1978,
AD AO58 535

213

Mangei, Merc, "Fluctuations In Systems with Muitipie Steaay
States. Applicetion to Lanchester Equations,” 12 pp.,
Feb 78 (Presented at the First Annual Workshop on the
Informetion Linkage Betwsen Applied Mathematics and
industry, Naval PG School, Feb 23-23, 1978), AD AD7) 472

214

welnland, Robert G., "A Scmewnat Dlfferent View of The
Optimal Naval Posture,” 37 pp., Jun 1978 (Presented at the
1976 Conventlon of the American Polltical Sclience Assocla-
tlon {APSA/IUS Panel on "Changlng Strateglc Requiressnts and
Military Posture®), OChicago, ({lii., September 2, 1976),
AD AOS6 228

218

Colle, Russell C., "Comments on: Principies of Information
Retrieval by Mantred Kochen,” 10 pp., Mer 78 (Publlished as a
Letter to the Editor, Journal of Oocumentation, Vol. 31,
No. 4, pages 298-301), December 197%), AD A_"4 426

216

Colle, Russell C., ™Lotka's Frequency Dlstribution of
Sclentitic Productivity,” 18 pp., Fep 1978 (Published in the
Journal of the American Soclety for Information Sclence,
¥ols 28, NOs 6, ppe 366-370, November 1977), AD AOS4 425

7

Colle, Russel! C., "Bibllometric Studles of Sclentitic
Productivity,” 17 pp., Mar 78 (Presented at the Annusi|
meeting of the American Soclety for Information Sclence held
in Sen Francisco, Callfornia, October 1976), AD AO%4 442

218 - Classitied

219
Huntzinger, R. LaVar, "Market Analysis with Ratlons! Expec-
tations: Theory and Estimation,® 60 pp., Apr 78, AD A0S5S4 422

220
Maurer, ODonald E., "Diegonalization by Group Metrices,”
26 ppe, Apr 78, AD AOS4 443

21

welniand, Robert G., "Superpower Neval Diplomacy In the
October 1973 Arsb~lisrsei} Wer,® 76 pp., Jun 1978 (Published
In Seepower in the Mediterranesn: Political Utlllty and
Miiitary Constraints, The Weshington Papers No. 61, Beveriy
Hills and London: Sage Publicstions, 1979) AD AOSS 564

PP 222

Mizrahl, Maurice M., “Corresponden s Rules and Path
integrais,” 30 pp., Jun 1978 {invited paper presented at the
CNRS meeting on "Mathematical Problems In Feynman's Path
Integrais,"” Marseilles, France, May 22-26, 1978) (Published
in Springer Veriag Lecture Notes In Physics, 106, (1979),
234-253) AD AO55 536

223
Mange!, Marc, "Stochastic Mechanlics of Molecuieion Molecule
Reacttons,” 21 ppe., Jun 1978, AD A056 227

224

Manger, Marc, "Aggregation, Biturcatlion, and Extinction In
Expiolted Anlme} Populations*,” 48 pp., Mer 1978,
AD A058 536

*Portlions of this work were started at the Institute of
Applied Mathematlics and Statistics, Unlversity of aritish
Columbla, Vancouver, B.C., Canada

22%

Mangsl, Marc, "Osclilatlons, Fluctuations, and the Hopt
Bl furcation®,™ 43 pp., Jun 1978, AD A058 $37

*Portions of this work were completed at the Instlitute of
Appiled Mathematics and Statistics, Unlversity of aritish
Columbla, Yancouver, Canada.

226

Ralston, J. M. and J. W. Mann,* "Temperature and Current
Dependence of Degradation In Red=Emitting GaP LEDs," 34 pp.,
Jun 1978 (Published In Journat of Applled Physics, 50, 3630,
May 1979) AD A058 538

*Bell Telephone Laboratorles, inc.

227
Mangel, Marc, "Uniform Treatment of Fluctuatlons at Critical
Polnts,” 50 pp., May 1978, AD A0%8 539

228
Mangei, Marc, "Relaxatlon at Critical Points: Deterministic
and Stochastic Theory,” %54 pp., Jun 1978, AD A58 340

229

Mangel, Marc, "Ditfusion Theory of Reaction Rates, |:
formulation  and Elnstein~Smoluchowsk | Approximation,®
50 pps, Jan 1978, AD AOS8 541

230

Mangel, Marc, ™Diffusion Theory of Reaction Rates, |
Ornstein-Uhlenbeck Approximstion,” 34 opp., Feb 1978,
AD AOS8 542

25
wiison, Desmond P., Jr., "Naval Projection Forces: The Case
for a Responsive MAF," Aug 1978, AD AOS4 543

232

Jacobson, tLouis, "Can Policy Changes Be Made Acceptable to
Labor?® Aug 1978 (Submitted for publlcetion In Industriai
and Labor Relations Review), AD AD61 528

*CMA Professional Papers with an AD number may be obtained from the Natlonal Technical informetion Service, Us.S. Department of
Commerce, Springtleid, ¥Yirginls 22131, Other pepers are avallable from the Menagement Information Office, Center for Naval
Analyses, 2000 North Beauregerd Street, Alexandria, Virginia

request.

L DU U S . P R U

22311.  An Index of Selected Publications Is aiso avallable on
T index Includes a Listing of Professional Papers; with abstracts; lssued from 1969 to June 1981,




233
Jacobson, Louls, "An Alternative Explanation ot the Cyclical
Pattern of Quits,” 23 pp., Sep 1978

234 - Revised

Jondrow, James and Levy, Robert A., "Does Federal Expendl~-
ture Olsplace State and Local Expenditure: The Case of
Construction Grants,” 25 pp., Oct 1979, AD AQ6! 529

235

Mizrahl, Maurics M,, "The Semiclassicel Expansion of the
Anharmonic=Oscil lator Propagator,® 41 pp., Oct 1978 (Pub-
iished in Journai ot Mathematical Physics 20 (1979) pp. 844~
85%), AD A061 538

237

Maurer, Oonaid, "A Matrix Criterion for Normal Integral
Bases,"™ 10 pp., Jan 1979 (Published In the Illinois Journal
of Mathematics, Yol. 22 (1978), pp. 672681

238

utgoft, Kathieen Classen, "Unemployment I(nsurance and The
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