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COIsTICOx 0 "&AnrNG COST PEl ADUATE" FOR ME
NAVY COMWltl SZVZ COKPUSATTON AND SUPPLY STUDY

UIO0DUCTIM

The trea g cost per graduate reported in this morsndum were

originally cowtructed for use in tb Navy Couprehens ive Coupensation

and Supply Study (NACS) -61. Because of this original purpose, the

data used are somustim quite restrictive (e.g., attrition data for 4YO

WFS ales), md somti s quite detailed (e.g., a breakdown by mencal

groupand educational certification). Bowever, the mthods used and the

results omnerated bae cre ted mough Interest in cognizant Navy

orgnlstlonm that it has been decided to report these results separate

from the mLn publication In a form which can be more easily distributed.

to Individuals with specific interests in these types of costing issues.

The structure of this report proceeds as follows. First, we

present an overview sumarizing our data sources and listing the

calculations to be performed. Next, these data and calculations are

described In more detail. Brief concluding remarks follow.

The MC model requires input data on the cost of initial

specialized skill training for enlisted graduates of a given quality

type (here, a combinaction of mental group and educational level) in a

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



given rating. Contact with key offices in Navy 's training estab lsmnt

revesled that cost data at this level of disaggregation were not

available. Accordingly, is had to devise a procedure for constructing

thesn costs. the procedure is described in this memorandum.

We proceed In two basic steps. First, using a costing modeal

developed by the Training Analysis and Evaluation Group (TAEG), we

obtained costs per graduate where available for each course in every

rating pipeline. Since these costs ae not differentiated by quality

type, f urther disaggregate them by combining individualized Navy

Integrated Training Resources Administration System (NXTRAS) data with

Navy Ensted ltater Records (EWA). From this in are able to compute

school attrition as a function of quality and convert it to cost per

graduate for each quality tnpe.

The quality of students should also have other effects on training

costs. For ezample, actual tim spent under instruction and number of

instructors required are probably functions of student quality.

However, because of data shortcomings, me do not attempt to quantify

these effects.

This discussion will consist of three parts. We begin with a short

description of the data sets. This will be followed by an explanation

of the calculations needed to construct cost per graduate. A sumary

and some concluding remarks will follow.

2

."'. . 7 . - s -



.1!

DATA STSlll

There ae three types of information necessary to construct our

estimates of cost per graduate by quality type and rating. Tirst, we

st know which initial aLill training courses are required for each

rating and their proper saequenc; that is, we must know the training

pipelines. Next, we need the coat per graduate for each course in a

pipeline. Lastly, we nee to know the attrition from each course by

quality type. The discussion below includes the source of our

information and a ahort description of each data set.

Training pipeline information has been provided by CIT in the form

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

of L-school courses for each rating. A ample Ulsting for the STS

rating is shown in table 1 (some data is intantiaLy Left out). While

this eample is mre complex than mat rating pipelines, it does show

the options we mat consider in our cost calculations.

TABLE 1

SAMPLE A-SCHOOL PIPELINE

Course
length

CM1 CDP Location (days)

1. A-060-0011 6342 NW LONDON 39
2. A-130-0029 6172 FLEASWTRACIENAC 54
3a. A-130-0188 6402 FLEASWTRACENPAC 26
3b. A-30-0189 6401 FLASWTRACENPAC 26
3c. A-130-0190 6460 FLEASWTRACENPAC 33
3d. A-130-0207 600A FLEASWTRACENPAC 40
4. A-100-0010 6277 4TC S. DIEGO 64

3
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The items of interest are contained in the first and third columns.

The former lists the sequence of courses in numerical order. Lower case

letters we used to distinguish different tracks in a sequence. In this

eample then, we actually have four separate course sequences: 1, 2,

3a, 4; 1, 2, 3b, 4; 1, 2, 3c, 4; and 1, 2, 34, 4. The third colum

lists the Course Data Processing (CD?) codes. With a few known

exceptions, a CDP is unique to a rating and location. We use this fact

to locate and extract data on coets and attrition for each course.

Our besic cost data is generated by the Incremental Costing Mdel

developed by TAZG. (See [31). The major advantage of the TAEG model is

that it enables individual cost per graduate to accrue at the CDP

level. Another feature of the modal is its capability to permit

chagn the proportion of costs considered "fixed" or "variable"

depending on the time horizon being examined. This means that the model

can be used to estimate 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 calculanions.

A final data set is needed to calculate attrition by quality type

for each CDP. This proved to be a straightforward, but time consuming,

procedure; we merged selected data from the EX& with the NITRAS Student

tascer File (SY) [4) and from the resultant file were able to compute

4
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enrollments, graduates and attr±:es. A subset of NITRAS data from 1979

is used here. It only includes non-prior service four year obligor

ales. By performing these coo-putatious for each quality ye within

individual CDPU we are able to derive cost per graduate as a function of

quality.

CONSTRUCTION OF COST PEU GRZADUA3

Conceptually, cost per graduate should be simple to obtain -

merely add up all costs incurred to create one graduate. However,

complications arise because the NACCS modal requires cost per graduate

for each rating pipeline differentiated by quality types.

Differential Attition

Let us first eumine the diffe rential attrition by quality type and

how this influences cost per graduate. The Incremntal Costing M(odel

developed by TAEG bases coat computations on a construct called a work

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

WU = K z (G x L + 0.5 x E x ATTR x L + G x L x SR x PR)

where K- Constant which converts weeks to months

G - Graduates

L - Course length in weeks

5
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I o hrollaenta

AT - Attrition rate (percent of enrollments)

SI - Setback rate (percent of graduates)

PI. - Poportion of course repeated due to setback

0.5 - Assumption that, on average, attrites complete half the

course before leaving

Some algebraic m:ipulatiou* converts this to work units graduate:

WU
- L z (1.0 + 0.5 x (ATI"/(1.0-ATM)) + SR z

This ltter equation above that the ratio of work units per

graduate for tm different quality types In the sam CDP become a

fmction of attrition and setback only. With regard to setback, we

chose to leave the setback product fized across quality types for a

given CDP. Since the product, SI z PI, is gneral.ly less than 0.05, the

error Lu computing work unit ratios is under I percent. For our

purposes, this "error" is even smaler inasmuch as setback due to such

reasons as hospitaliaation or emergency leave vould clearly not be

quality-dependent.

Returning to the last equation, ue calculate work units per

graduate based oan aggregate data (denoted by A), and work units per

* Divide by G, factor out L, and ossk use of the fact that
G E z (.O-TT).

6



graduate based on different quality types (denoted by Dj). Then for

each CDP, the set of De/A ratio* represents proportional differences in

training cost& due to variances in attrition across quality types. For

ezample, if there ware three quality types and the computed ratios were

0.9, 1.0, and L.1, it wuld indicate that the first group is 10 percent

less expensive to train than the second, while the third group costs. 10

percent wre to train than the second. These ratios will be used to

adjust the cost of each CDP to take into account the effect of

differential attrition by different quality type individuals in that

CDP.

Piline Cost

The cost per graduate for a given rating pipeline is logically an

accanation of the costs of individual courses which make up the

pipeline. This is somewhat compl.icated, because pipeline courses have

differen= costs and different attrition rates. The following example

shos bow we calculate these costs. Assume a pipeline contains courses

I, =2, and =3, with costs per graduate, C1, C2 , and C3 , and

attrition rates, 0.25, 0.33, and 0.5 respectively. Then to obtain one

pipeline graduate, it can be shown that four individuals mast enter the

* pipeline. This results in obtaining three graduates of course =1, two

fra course XX2, and one from course X3. The total cost to obtain a

pipeline graduate becomes

7
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C + C + C 1.1 17-O5)(I-0.33) 2 (1-.) 3

or

C1 z 3 + C2 x 2 .

The inclusion of quality types in this computacion is a direct extension

of the preceding attrition discussion, with cost per graduate and

attrition subscripted by quality type. For example, if there are P

pipelines, 4 quality types, and a pipeline has ni courses, and if

PCOSTij is the cost of the ith pipeline for the jth quality type;

COIF7j k is the coefficient calculated above for the ith rating, the jth

quality type, and the kth course in the pipeline; ad Cij k is the course

cost; then PCOST ij C CIA COEijk.

Cijk is the cost of a given course in a given pipeline (CCk)

multiplied by the quality weight ratios (Dj/A) developed earlier. This

creates a course cost per graduate weighted by the differential

attrition due to different quality types. COEFijk is a representation

of the mmber 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 shown in figure 1. Although

EWe 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

8
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shown in appendix A, along with the programs which we used in the

calculations..

This eamaple brings up several points about the actual data

mauipulation.

0 Several pipeInes have parallel CDPs. For e *ple, E can

att nd VAR at any on of three different locations. The

data for these CDPs were aggregated into one created CP,

EW01.*

* Also, there are several CDPs, particularly in BE&E courses, where the
course at Orlando was significantly shorter and cheaper than at other
locations. Phone conversations with the school houses revealed that
this is because these individuals are shipped to the other BE&E
locations to finish their training. We handled this by mot including
the Orlando CDPs.

9
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$3059 $1610 $5819 $1004 $2225

L I
6275

$2502 $3491 $1578

$1017 $2582

7 
- *3(I

;6549

I

Figure 1: Example Pipelines and Overall Cost of Each CDP
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0 The prgors that calculate the cost per graduate of the

pipeLl break the coating into two parts. First, they

ca.lculate the cost of getting one individual of a given

quaLity type through a given DP (Ci..). Then the effects of

attr:f in later CDPs on the umber of people necessary in a

given CDP are calculated (CO17±jk).

o Finally, at first glance it would appear that the weighted

average of the quality weights should be one (see table A-6-

1). This is not the case because we had to warge data sets

with different attrition rates at the asm time the quality

weights were calculated. For example, if attrition me higher

In the data set used for attrition purposes than it ws in the

data used for costing, this woud result in quality weights

whose weighted average is higher than one.

SUOUn

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 @kill training (A-

school) pipelines. While C and F schools were not examined here, the

methods used could be applied to this training, though pipeline

information is much harder to obtain for these schools. (On a related

topic, six year obligor pipelines, see (51.) Also, these estimates

12



could be augmented by estimates of the OJT costs attributable to these

individuals. In this way, thes costs could be used as one step in the

development of more refined estimates of replacement costs for Navy

enlisted persounel. (For a first step along these lines, see [61.)

Also, these costs could be combined with data on job performance (e.g.

[71 and [81) to begin a more complete analysis of cost-benefit tradeoffs

between first-trmers and caraerists (e.g. [91).

13
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TALE A-I

DATA UMD 0l 'E CALCUATION OF COST PER CDP
CraIG DATA)

Courim At tou Setback Setback Cost per
CDP lz8ol Lengt Atritem late Rate Proportiou Graduate

I39.1 593 60 004 005 4010 3043

11 472 38 0o13 0.00 010 1861
* C02 203 S6 006 0.03 0.14 3439

CP41 319 84 0.05 0. 01 0.10 5403

ci1I 103 !7 0.13 0.00 4010 2821

C41o 1003 s 0oll 0000 0o10 2700

E041 69 73 doe 003 0.10 4181

EP01 2202 54 016 000 0e10 2662

(CCU 498 56 0.03 0005 0.10 4514

uibs 140 50 0016 0.000 0.10 2450

1162* 937 145 0.16 0.40 0.10 8163

M111 124 63 0.12 000 0010 3115

I701 1210 64 0.16 0040 0.10 3140
E162 931 191 0.16 0.4 0 .10 11032
f111 313 is 0012 000 0010 2412

"113 131 11? 0.16 0.40 0.10 651
NI4 16% 62 0.14 0.00 0.10 3059
ibl l83 63 0o16 00a 0.10 301

F0T1 594 64 a016 000 0.10 3166

F141 337 62 0.13 0.00 010 3093

OP81 416 36 016 0.00 0o10 1M6e

6i01 433 36 0.15 000 0.10 1772

Gp 287 38 0.16 0000 0010 1865

Gill 216 5? 0016 0000 0.10 2810

63PI !!3 35 0.13 000 0.10 1736

N4T02 1437 21 0e02 0.01 0o10 1712

H102 2239 55 00o 0.01 .10 2205

ICO1 505 57 113 0.18 000 0.10 2932

st01 757 42 0.07 0.14 Co10 2213

Sbk4 278 !9 0o42 0003 0010 3427

Tipl 765 21 0.12 0.40 0.10 1017
.1l 244 77 0.05 0.04 0.10 4645

ifC 3742 42 49 0.01 0000 0.10 1642

ls 1739 171 426 0020 000 0.10 15869

3117 !2 84 5 0oa 01! 0.10 7967

22 237 35 7 0.03 0.10 0010 2142

5200 -e 39 80.3 017 001! 0o10
6001 604 44 35 004 0.12 Co10 1919
GOO+ 621 42 4.3 006 001! 0.10 2128

~A-Z

. .



:, -- ~s r - ., . -. ,,.- - .. " U..-. .

TABLE A-I (Cont'd)
anCo" Aturition Setback Setback Cost per

COP ul. l Amtt.tas Rate late Proportion Graduate

-46 136 62 io.1 0.10 0o10 2398
.601c 12 24 13 60.09 0001 010 1672
6418 135 24 13 e0 0.01 0.10 "tsi

2016 2073 4 1 0.00 0o0 0010 1441
Gaza 427 i9 23 0.45 020 "s10 110
6421 442 68 22 0045 002e 0.10 5819
602C 356 12 20 0045 0010 0o10 1004
6429 344 26 19 0.45 0.30 010 2225
6440 13 43 47 0.022 0025 010 3943
4027 4415 75 3 007 0011 0010 3614
64!3 28 33 6 0002 0.15 0.10 268
41 257 24 6 0.42 0015 0.10 2114

60.-f 63 19 1 0042 000 010 2203
60.4 135 54 13 0009 000 010 3491
603 1241 40 12 009 002 0.10 2700
4,441 64 64 1 0.04 0020 0.10 5419
604 61 26 1 0402 015 0010 2064
404C 41 19 1 0.02 005 4010 144
6040 61 26 1 002 0.04 0.10 2021
6441 60 112 12 0.15 0.1e  0010 10312
6044 6* 112 2 0603 0.01 010 6,69
60441 416 115 3 Gets lost Colo rots'
56 641 1 0o44 0.28 0.10 6842

i4sa 15 19 1 004 0,49 4010 1900
40SC 14 24 1 0004 015e  0.10 2676
453 241 .44 55 0016 0-05 0010 6101
60!7 1144 41 214 o16 0.50 0010 2368
66!9 823 42 !1 004 010 .10 1943
4041 224 36 27 011 0.10 0 10 2945
405 405 168 !9 0. 13 0010 .10 9068

d0 407 70 C1 011 0.1.! 0.10 4265
4140 2044 44 42 0.02 0.30 010 260
4013 894 54 29 0003 0.21 0010 3014
6016 12 124 4 0.25 0.01 010 15714
6417 25 17 7 00.2 0.03 0.10 7928
r076 31 74 7 0.18 0003 0o10 4397
6079 117 56 3 o0.43 063 0.10 3253
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TABLE A-1 (Cont'd)

Course Attrition Setback Setback Cost per
CDP larods Legh Attrites Rate Rate Proportion Graduate

64411 at. 4O Goe 00.5010 34Z1
642 LIS 5 2 0.4103 s.10 375
6043 14* 7? 80.0 0044 0.10 506.3
6093 250 40 29 0.49 0.,02 0.10 2582

*605? 213 116 9 0.04 004 0.10 5449
0102 Os349 42 004 C040. 0.10 2!32
6106 1612 !5 !4 0.05 0.000 010 2134
e10e 36£ 15 00 001 0.10 3486
G115 311 82 22 047 0.10 0.10 3800
4119 960 21 23 0.02 0040 C.10 115
4120 41? 21 ? 0.a1 003 0.010 2751
4125 2014 42 67 0.043 0.30 0.10 2337
6131 532 154 !4 4009 0.25 0.10 8060
6 144 2!91 U6 421 0.14 C.6 0.10ol 39G1

*.6144 929 119 290 0.24 g.es 0.10 10230
G149 119 64 9 005 0.43 0.10 56G7
641 2404 10!9 12 -005 Go*#.1 15
4161 U33 5 49 04 0.04! 0.10 3655
Gl412 154 45 9 9.44 0.15 0.10 3415
4113 234 66 1s 007 0.20 0.10 3422
G216 2311 12 63 003 0C0ol.1 452
*4212 4419 £2 21 003 0.07 sol0 452
4213 1492 12 39 0.03 0.07 0.10 455
6214 2136 12 U4 0.03 007 010 451
4215 450 12 12 0043 00 010 453
4216 M8 12 5 003 0.047 0.10 452
G217 401 12 11 003 0.0? ow10 453
G218 2905 9 77 003 0.01 0.10 339
6220 923 9 24 0.3001 0.10 340
42i1 1145 914 0.043 0.0? 0.10 336
6222 015 9 23 003 0.a1 0.10 339
4224 1000. 3 26 0.43 0.07 4010 113
422G 1962 12 42 0.003 0.07 C.10 451
4We 131 3 !,63 0923 0o00 0o10 1435
69431 644 34 193 0023 000 0.10 147?
6232 393 35114 0023 0.00 0.10 1524
G 233 639 33 1 f 0.23 0004 Co10 1435
G 235 2094 3! 609 0.23 000 0o10 1525

6a3 0Z! 0 0.23 000 so10 1500

A-4
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TABLE A-I (Couc'd)

course Attrition Setback Setback cost per
oDp Enrol& ent Attnit le ate late Proportion Graduate

61371 us 32 9 023 000 s.10 1392
6139 1iis 129 361 4624 6.416 6.14 6915
6144 396 £2! 127 ".14 0.40 s.1e 69t7
61461 231 125 76 6.2 4 000 0010 6926

.02142 311 15 1123 0.14 0.0" c.10 SIO
6245 304 13.4 IT 0.06 002! 010 8013
624 43 64 so 0.15 als0* 0.10 3062
6249 370 66 f5 0.15 co0a s.10 3153

62!4 ~303G?!045 44soo22
67M 45 !G 3 4015 00 0.10 2302

G256 426 52 16 0.15 000 0.10 2444
62!? 2214 63 4 0.15 0.40 0.10 3008
621 1311 S7 233 0015 0.00 0.10 2723
62&9 tilt 40 0.15 000 010 1913
06260 31115 21 a2;, 0064 6.l0 4610 2645
6261 164 22 44 0.63 0.10 0.10 ?36
G202 4224 22 16? 0.04 4010 0.10 2634
6249 211 S? !a 0.11 0.00 01023
G276 120 39 27 0.18 0000 Co10 2012
6111l all 41 64 0.18 0040 010 2423
6211 279 49 63 0.18 000 0.10 251?
6273 114 U0 191 0.18 G.00 010 2571
6214 U0s 57 113 0.11 0.46 0.010 2932
6215 209 62 66 0.18 000 4010 3195
6116 62g .56 161 0.18 0.040 0.10 2719
6211 627 56 96 0.18 0.00 0.10 2612
621f !42 96 215 0.34 0.25 0.10 6864
6210 441 5 1 0.00 0.41 4010 266
6111 Z52 5 t 0.00 0.01 0010 264
6212 315 5 1 co00 0.01 0.10 264
6144 161 5 1 0.00 col0 0.10 271

* 621 327 60 12 0044 00! 010 2736
6211 31 73 0 0.00 0.03 0.10 4044
6216 14 * 59 5 4003 0.03 0.10 312t%

*6219 8t !6 11 0.11 0.0? C.10 3693
62l0 104 17 5 0.05 0.044 0.10 40G5
Ga6il 140 64 6 0.044 0.03 0.10 !0GG
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TABLE A-1. (Cont'd)

course Attrition Setback Setback Coat per

CDP ZaraLegt Attritas Plate late Proportion Graduate

* 6252 2819 516 5 0.02 0.4f 0.1s 366
629? 0 2 0 0"00 0.00 0.10 t00
6.341 4"~ 214 284 ".2 9 0.50 0.10 8840

*6302 751 a? 243 0.24 a021 0.10 7069
6M0 1156 25 50 0.07 000 c.10 1253

*6304 379 28 28 007 000 0.610 1403
6305 311 29 28 007 000 0.10 1458
Gie 61 40 15 19 0.07 0.004 C.l0 2772

-6301 173 34 13 0.07 000 0.10 1703
Gies0 326 !3 24 400400 0610 2660
1309 352 51 21 0.047 0.00 0.10 2561
6310 281 29 21 00? 0.00 0.10 1456
Gill31 271 30 21 0.07 0.0 C.10 1507

*6Z12 223 27 1? 007 0.00 0.10 1351
*6313 2 1 27 16 4047 0.00 0010 1359

G314 139 30 10 00? 0.00 0.10 1504
*6315 656 29 49 6.47 0.0t 0.10 1456

631 371 26 26 0oal .@@0 0. L00l
Gil 639129 42 6006 0.10 Co10 3813

*6320 495 34 19 4004 0els 0.10 2772
-613 122 1? 0.Ov12 000 0.10 6067
*6335 1227 I5 !I 0.04 0.01 0010 2263
-6341 26.9 17 12 0.23 0.,30 0.10 11375

G142 691 39 143 01? 0.10 0"10 2476
G3M 102 U1 23 6.18 0040 0.10 2S28
6332 178 49 40 0.11 0.00 4010 2516
C 355 71 !9 18 0.11 0.000 0.10 3027
6358 229 62 I1 0.11 0.40 40.10 31187
63!9 230 60 !2 0.11 0.00 0.10 3085

630153 !4 Z4 0.18 000 0.10 281l!
6ift 115 39 26 0.11 000 0.10 2003
6362 150 3t 34 018 0.00 0010 1853
6 363 114 it Z9 0.18 000 0.10 18448
6366 390 I6 49 001! 000 Co10 2S74
GUS64 2!9 3t 166 0.15 000 0.10 1721

* 19172 37 30 0.15 0.00 0010 1773
4310 266 36 4? 0015 000 0.D10 1120



* TABLE A-I (Cont'd)

Cous. Attrition Setback Setback cost per
COP U=8 .! h Attnt ce sate Rate Proportion G;raduate

6311 gat 7.39 204 0.17' .10 0.L0 2415
*6112 13? 3 6 24 015 0.00 0.10 2682

6376 356 75 a 6002 0v01 C.o 3416
631? 4-32 Is 41 0.0? 0.t5 @010 3611
We1 213 :82 15 G.0o' 0.10 0.10 3796

Gild1 1116 22 9 de00 0.00 Co10 1363
6311 009 -14 2 0.4 0.00 Gal0 910
6600 112 82 Z2 00? C.10 0.1o 3797
64463 605 1 45 0.al 0.0d 0.10 154
6444 s1 5a 0.47 000 010 2906
644S 104 24 a 0o0? 0o0* 0.10 1201
646 51 245 4 0.07 000 0.10 1244
644? 338 28 2! 00 004 0.10 1409
64649 244 64 60 0.is 04 0e.10 3293
4410 90 6? z0 0.18 0.00 0.10 3465
G412 214 64 49 0.18a 000 0ala 3294
G613 136 63 24 015 0.00 0.10 302
6614 397 64 I0 0.i5 00,04 0.10 305?
6.615 284 63 Z? 0.i5 0.a0 0.10 3014
6417 320 63 58015 000 0.10 3013

660564 134 106 0.16 0.44o 0.10 1±345
6421 6:5 152 90 0.16 Gelid 0.10 8546
6423 fit 11? 12 0.016 0.40 Colo 6573
6424 Gs 117 12 4016 0.44 0.10 6541
6428 36? is? 69 0.16 0.40 0.10 10525
6429 462 tie 1? 4016 0.40 0.10 17653
644.1 41 !3 3 0.07 0004 0.10 Z645

64050 ?4 9 0015 0004 010 3553
415363 4 00? 0.15 0.10 6206

647? 2 50 42 a 0.643 0.02 0.10 2642
6646 2220 49 211 0.49 000 0.10 ill8
6417 16l1 21 3 0.00 0.10 0.1a 530,

*6419 83* 2e 56 0.046 0.00 0.10 1791
6492 2414 .39 123 0.03 0.40 0al0 134t

*6493 9394 29 14 0.01 0.00 C.10 989
6!41 MAI8 42 Z75 Cool 0.25 (610 161?
6!66 1325 64 28e3 0612 0.02 0.10 3104

sea1180 12 a 0.41 0010 0.10 350
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TABLE A-1 (Cout'd)

Co=6 Attrition Setback Setback Cost per
CDP Enrols Length Atttes Rate Race Proportion Graduate

6!12 263 28 ? 0.43 "10 010 2423
6513 436 44 20 0.04 01 0610 3507
615 1 2 77 131, U.s? 0.25 4610 3643
126 612 63 59 0.08 0010 0.10 3069
617 1281 49 75 0.44 0020 0.10 2410
6!18 li* 63 let 0.04 0.25 110 2939
6519 505 70 37 0.07 0010 0.10 5060
6!21 319 41 6 0002 0.1 0.10 2443
6522 !9 52 Z4 0.04 0.10 0.10 2236
6!2? 391 25 4 0.01 0.10 .10 2359
6526 !1* 45 i0 0.05 0.14 0.10 1714
G6530 209 64 10 0005 0020 0.010 3519
6.i7 491 81 1.33 4021 0070 010 4808
6542 95 28 7 007 0.00 .10 1408
6543 111 31 14 0.07 0000 0.10 1555
6544 149 40 33 0011 00 010 205
6545 223 35 39 0.15 0.00 0.10 1667
6546 304 39 646 0.17 0. 20 .10 2502
649 155 21 35 0.1a 0.40 0.10. e74
6..1 231 21 42 0.15 000 0.10 1003
65!6 63 1 t 0002 0.00 0.10 2203
6!69 64 19 1 0.01 0000 010 2841
6570 45 19 1 0.02 0.00 0o10 317t
6571 3 19 0 0001 000 0.10 4250
6572 55 19 1 0.42 000 0.10 2681
6!13 106 19 2 0002 0040 0010 3338

6!74 60 19 1 0002 0000 0.10 3539
6542 45 19 1 0041 0000 0a10 4021
862 100 22 2 0002 0.00 0.10 4171
1563 41.0 28 2 0.000 0.00 .10 2789
9564 210 42 0 0.00 0.00 0.10 6230
85.5 5 r 1 Ca1? 0.00 0.14 1091*

-Il
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TABLE & -2
ATZTON DATA FOR 4!O NPS WM tn A, SCHOOLB CDP AM QUALITY TYPE (S14 Data)

AttrCs and Eurios AUt-r±:lon Ratesby Qua ty Type by (w±yTpCDP 1-SO HSG NSRG
__ - 3-L-_5 _3U -3L-5 I-3u 3L-5

seat 2 • 1 1 0190 .040 0
222 1s's 31 1? 02 4SC141 12 * I& 4 .1426 .2544 .2500 .4444C142 117 fij 24 1 02 2l 4 0 0 4

10 2 3 0 .49 .0426 .1667 .000cpOl 110 47 1 4
3 3 4 1 .246 .02ae .1600 .0625

CTI122 104 2! 163rill eC180 5 a 6 .06 l -152- .2152 .0000
4,01 37 2: .,99 .119! .2440 .000

5 03 00156 .0000 .. 000 0000194 1 3 101 07
EPl5194 149 Is? 4? .1249 .3004 .50 .58?jEcOl 1!53 456 214 as4 1 1 1 *4299 .oo~q .0357 o0o6s134 126 29 2:6 SI 33 11 00
t''kI61 2 0619 03!33. .111 0000

966 6 0228 2 3 0 02446 .4000 .5000 *0000EIa 1 0 4 0 ,333 00000 .0000 .0000ET120 1 0 0(101 288 1. 70 1 2284 02097 .3665 .I33E742 1261 62 151 3
223 15 3 .11! e2!42 .2705! 750E711 1201 55 122 /A

30 3 12 1 .0626 .3.000 .2857 09000
E71 4?5 10 42

(118 9 10 -1071 01667 .2222 .0000841 6 1j eE1Q0 70 6 23 3 .18!2 e28!7 3026 *C000
lie 21 1FiGi 12! 11 53 . 2725 .3141 o4741 06000FT1 
45 7 25 1198 11 34 U 224 .2821 .- 178 .42317429 35 107

A-9



TABLE A.-2 (Cout'd)

~ 4Eras At~rtion± lateg

F11 29 3 14 0 a1193 o2304 .2419 *00182 13 416061 43 2 3 24 02275 02841 .4732 04133189 a61 112 4!£41.1 21 13 21 17 .2442 .2555 .383f .739146 44 1! 23GO1T& 1? 20 44 24 .215? .4762 .5823 *703979 42 is Z4G~329 2 a 1 .Z29 o.400 .3311 .900099 5 24 1UPIl 29 2 a 1 *1.374 .1667l .1778 .250021 12 4! 4
1 Z 1 9 0106 005 .0270 .017641 31! 255 116P742 38 zi 3- 22 .4429 *0423 o1024 o.507446 4S4 311 146ices 65 40 29 16 o0570 *1141 .3372 o5006GIG 204 46 32Spot 6 9 22 9 145 o1098 .1287 .1324ibl112 12 111 69Sbl1 2 1 1 o0145 *0220 .4040 9083369 91 2! 12742 2 21 6 9 o0183 .1142 o1333 .2304

Lis 2 2 2 94435 .02!1 .0909 e133123C69 79 22 1!lie1i 0 a 0 .4201 .0000 .0000 o.00013v3932 13 20 1lit485 0 4 .3118 .0000 e312! o00442169 7 16 1Z197 1 1 2 2 .0270 o1G67 o4044 e9000
3522 a a a 200400 .0000 .0000 .0004
5200 1 24! 113 254 132 o1273 92409 o3138 o447!1909 469 937 29!

A-LO



TABLE A-2 (Couc'd)

Attrites and Encols Atrition Ratesby (ZuaUcy y by _qsa.i 7TyeMIG 'J- G E3SG NSEG
CD - - - I-- - - -US01 3 1? 1 12 .0126 .1024 .10S4 .193'5239 14 63 6

e 446 4 1! a .0441 .0161 .1136 '1604136 !4 132. !1IlE 1 1 600480 1746 *1795 *56

14C 1 4 1: 44 00.00 '4.000 '40002 21 2 a
611 I 0 .0004 .0000 .0833 .0000Il 8 12 2
f41 

1 .00400 .0073 .02522,03 1193 410 404
I02 10 3 1 336 .1174 *020* *33336025 17 1 j 0 .04441 *0*e 04732 *case257 11 41 1642C 2 a "2*00 *6 0@

042 2 .012 .000 .0000 0044
4020 13 27 6 3 e1329 *2596 *4216 *6405 104 14 520 1 10 1 .0544 023M, .1401 *1111

645 0 1.0332 .*00 .4000 .9040
6031 ~211 9 3 0 0 0 0 a o 0 00 0 a 0 .0000 .4000 .0000 .40044

2 3 0 160 4 0e49.0 17 e0192 0?81 1111604109 52 64 276**2 22 14 .1000 -1!28 .2043 925450 0520 144 24 an
1 0 0 0.0172 .0000 .0000 .0000

a04 5 .0152 .400@ .0000 .400452 1 1



TA1JLZ A&-2 (Cou:'d)

Atte and Eurois Attrition Uas
byq!!Ei!y ayp by QuaUty Type

CDP 1-3U -1-3L-5 L-3V 33- 3L-5
rrc 

Is 0441 **, *44e OG ** *

2 2 .01000 .1250 .2069 .333j

23 16 2* 6446 0 1 Z £ 4.0 00 .4!88 1 4 1 160134 1? 12
a I a 2 .0000 .0009 .0000 .40023 11 12g0es 25 1 a .04 08 00 .0031? 17 24 1fall a 0 0 a 00 40 00 00Z3 14 20

645C 7 0 a0 0.0295 .0000 .0000 .0000
*6i237 14 11 a60333 9 14 1 I 15!! *1!79 .4667 .1667
60 117 1ca 16 40 .051? -1608 1616 .3333

US5 622 9S 120
eat o 2 3 2 04-241 .0139 494! .0!0036 144 112 '

f10 t 4 11 1 *06!4 .0870 .3235 .2!00
606 1 0 0 12!0 .0000 .0004 .00 0

23 32 32 13 01004 .2!53 .4211 .419422S 1.36 it 31(0021 34 **a 2 08 0901 .0727 .062!140 37! 110 3
6079 a7 a 1 0266 .0!77 .1356 600006 39* 1 ! 6 ! S 1 66 0 7 20 41 2 8 ! . C O O .,6 6 6 7 . 5 0 0 0

6077 2 1 32 -2 C 0769 .6000 .6 6- 8 133

A- 12



TABLE - (Cot'd)

hAttis =d znxcis Attriclouk ZatebyQUyTO QualityTp __ __ __ __ _

CDPNSGES 
NSflG

Iwo?8 2 0 6 ~1112 000 .000 .040
f079 3 0 2 a *o444 60000 .1333 .4000602 32 13 2

1 1 47 1 0 * 1 2 . 4 0 0 3 0 0
1162 87 1 o0222 9028! e-0000 .1111

208 2 & 08315 00295 0714 .18114*352 67 14 11

0oo 3 1 a i~ .013 .0556 .4006660~~~1~24 12 1 3 aa .0 7 01 9 . 5 0 0616 12 7 1* 1a .1121 .0113I .0421 .166?541 1.4 161 30f6100 18 7 1! 9 4*03 o0272 o0758 &10946108 44 258 lie 42flg4 0 0 4 .6142 .0000 .0000 .00002 20 Ai 2oi15 2 2 1 3 oO204 .0270 .1296 .272?
611 2' 6 11 e010 .0072 .0280 e0844

(120 46 27 21 13 0000 *0000 *Q222 .0435615194 l1e 45 23E1!15 7 19 19 .021? .0116 00514 00641692 604 370 261*11 3 5 8 0 .1021 e1289 9.1176 .0000
E144 19 6 6 120 10i 100 64 0Q925 01090 .2740 04'14129? SA! 36! lag

(14247 19 5f 0 012339 03100 0327! 0000010*1 !0 1l1 I6149 1 * 017 .2ez .2400.1111
75 71 156161 1? 0 0 0 .0702 0 0e00 *002*2 S 20 0

A- 13



TIBIJ5 A-2 (ConC'd)

AMU*tg and Euftl. Attcr±±on Rata4by ........... Ay by Qi litTy
CD NESUU N

- 161 ~24 4 43 O~ 15
614 24 5 *45 *0.40 .05 123,466 31 2 1

82064 33 2? 1
311 5 1 11 .82 80 .0153 o . .0 46212 51 78 227 14?

1 4 .4 5.11 .01 or .50
*23 5 4 6 .4!482133 11 ! .0200 Oe .056 *017

4214 154 449 94 99
4 3 , 0 41075 .0399 .0833 .,49

02 5 U 1 1 2 -0. 161 .0370 . 035 7 . 0000062* 2 21 le I
433 1 .0000 .0476 -.0000 .16,67

43 1 .0272 .020e .0571 0 6
-- 1 3

1 4t37 ate?7 q394 .4132
122 *4~".114 0000 0530 1425

I2 1 1 4 0 4 z .0 27 .0 17 .035! .0*0

a22 2 -A0 062 .0000 .067a .0000j24 1! S* 6 Z 623 i . 0 6 15 . 0 6 9 8e .0a 1 .l
6I2 34 43I 13 1t 044!6 .0170 .0992 *12608230Li US 12 13 171704 ii 14 1 172.81.36747

f* i 133i 11 415 16623115 3 4 3 -1 13 .389! .31 !1 ze
!92 42 148 21

A-14



TABLE A-2 (Cont'd)

Attie and swiols Atrition Ratesby oud1±ty ?p yQuty TypeH3G MKG HSG NN1U 3L-5 1-3U 3L-5 iU5

e233 289 19 2? 6 .1 *1!79 -15,06 -e333
62353 2 1.3m 142 01472 .1429 J133 .5000620 1 7! 4

780 350 *25 53! 4,7555
163 8 4 12 7 O . 0 0 447 3333 0006237 1t3o12 1
18 16 2~ 0i.113 .444 rS600 0,84626235 586 33 12 1U86 7 14* 21!0 -3!06 -45GG .2222

6240 14 15 15s ' 2 .2553 *412 .3707 *5046
6241 333 34 114 447 1 2 4 3 8 3 2 O~

62229 1 159 3 2! 0 .1653 e2727 .342 .00
6 24 357 11 72 2 00 16 01 00
1248 71 6 14 1

304 28 74 24 23 24 aS 546245 ~64 5 222 . 10 3 3 . 09304 27 7 1 6 20 33 39 336 !303 13 1 2830 0426e o5204 .5000

62!134 1 0 90823 .95000 .0000 .040062 43 
0 0205 .4000 000 04 00400146 2 1 0* 2 76 2 0 0 14!7 .000 .333 .4000070 a

6251 119 9. 0 31 1143 .2!20 .4 6 S i
f259 aI~ a65 1 66 l 011 28!7 .42E 9!0@044 ze 2



TABLE k-2 (Cout'd)

Metrit.. and larol. Attrition Rates
by Tn!jcy -- by -Nalltv Type

CDP NM HSG G -UNI

o a o o4 2 9 , 1 5 1 1 .0 2 0 . s ~ a .1 4 0 0 .1 8 5 402; 23; 993 5926216 20 20 22 *case .0.3eO Q0oo .1122022 11 gas !01 19612G 60 ';a 51 0119 .4t4! .1614 .2057Z01l 110 *41 2820 020 2 1 00 77 OXCOC 2Z424 .0000221 20 34202 4 2 1 .0906 *3477 .285? .900C33 13 1 1IO~ 20 006 271 0 1 4.510
lo1 1 4 0 a 00*2 213 1 0 0 .031 05000 .0000 .0000236 2 2 a* 2 7 1 3 17 9 1 4 65 4 4 9 . !5 2 2 0 4 2 ,12 127 67 14024 5 40 29 16 e0970 19G1 .3372 .540610 204 e6 32
91 1 -2211 .33331 .3000 .9009! 20

4274 22

4~71 .4!39 .0000 .2093 .000297 14 40274 169 11 42 4 .3244 .3438 .461 .5000
(280 21 32 50200 0 1 0 .4000 .0000 .0323 .00064 211 3 30210 0 0 0 .0000 .0000 .0000 .0000!1 130 63628& ~ 0 1 0 0000a .0400 .022? .0000
6243! 102 24 2*0241 0 0 0 .0071 .0000 .0000 .0000

0 2 402 040 0 0 0 !1 7 .0 0 0a .1 1 1 1100? 03 IS 502?1 0 0 0 00278 .0000 .0000 .000036 2 1

A- 16



TABLI k-2 (Cont'd)

Atti tIsand &MOS Attriti on Rates

COP UHSGEM

Mooe 
*deo .oes .1111 .4ooo

1 1 0.1*58 *1331 .3333 .O

1? 11 174212 1 0.465 *0103 .1000 .0000
4 2 9 2 2 0 -0 2 0 0 0 0 0 0 . 4 8 3 3
024 16 12* 2417 a I *Doi? 0027 .0044 '0016
@31 4 9 13 11 3401 4041 !044 .6e75

0302 247 14 26 i6 2 35 24 10 e2394 *3431 ,SGQQ 5356633239 10e 44 it
13 28 16 3 .261 *172e zoe83 .2000630* 442 162 44 1s

a 0.000 .4000 .0000 .00000

a 0 .02! .54040 333! .00024 2 0

6304 19 2 1 7. 1 1 12 g0 '3333
6307 LU 11 3172 4 6 2.00 11 04 .336204 40 22 6 6

14 1 0.051.a2 .2060 .0000631237 16 1!63510 1 Z 4 .04*! .0545Os 140 .000
Z21 11 0
1316 a 0 4703 0000 61000 00400

2 0 4 0 '.415e1.0000 .126.0 ,44,14311 13 3 025 .20.J3 50
41 24 114 33154

A- 17



TALE A-Z (Cont'd)

Attrz".. and Earols A"tz~-.au late

MG ()ale Type by Quali Ey Type

" -3u 3 L-5 I 3u 3 L-5 - -3U ,3L - 5

63 36 2 2 1 0 6661 1250 3333 o2@0
6314

2 1 5 1 013 2000 .4545 o3333.l 13 t11 14 0025 .4484 02e57 •o0o0
fill 201 62 21 7Ela2 16 5 00154 01!4S 1i61 .2500615 103 106 4 3 e

1 2 0 2 
&0164 -4013 0000 o0000

63'37 4 1 39 12 0071 9 004GM 
30

02 1.3 
0015 oO-88 o1311 o20,31141 439 231 183 (4

30 32 51 $ 01493 03636 .28 9 -692342201 
8 31 13 

"

22 3 20 0 -0667 01034 .2062 .000
330 29 97 511 0 - 1 e1048 .400 •2941 .13105 1 .9 .3e352 18 1 2 0 0204! 05000 01818 .0000

635 2 1165 1 2 1 •,7, .5000 .2500 .9000Git 4 1 2 1
6151 24 2 12 1 -2720 .1667 .333! .9000
G5 815 1 2 1$ 1 .137 *2857 04524 o904
* ;6164 153 7 42 13 2 2 0 •1605 031 .1518 •oo0o* 6 3 j 6 6 1i 15 a 17 1 0166? --105 o4A? .700030 17 39 10

21 7 22 10 .3323 . 58 .523e .6250!6363 1 4, 16
8 4 5 $ •2563 -2667 o3333 .7!0027 15 27 12

a-t



TABLE A-2 (Cant 'd)

Att?±teg and larol Attrition Rats
by 2aLiEy TypebyQit 

Te
Op KS E N SRG

k~ 7 M3- -- -3 - --

6364 16 3 -1260 .2!00 .3636 .0000.127 12 22 06361 13 A 15 8 2203 .3103 .4130 -727i
59 29 4 1113112 12 25 1? .2449 e4t00 773 ja
49 25 41 24We31 22 IS !1 14 .1746 .2! ma .4429 .4828

126 71 70 29U 171 G5 2 23 2 .0034 4!ga8 .1441 .3332
M0 34 15 683224 1 6 0 -3380 -2500 .3750 .000471 4 16

137 1 0 0 0!7 .016? .0000 .0004174 is 1. 06.317 24 2. 0 41 .06 .55 .00338 6 46 0 070*79.54 04
6 3 1G1 3 -4 3 0 00 0 . 0 11 1 -1 2 5 0

Gi80 65 28 231-O .0019 .0109 .0000
744 534 18& 841301 I 1 0 0 .0024 .433 G0q00 .0000
Isis 30! it 31

7401 044 0 10758 .9!2 31a2179 66 e4 22
34313 4 1 4*14 0000 -0789 .900034 15 39

a '00 0541 .2000 283s? .0000

6a0 * 0292 0004 40000 00
1406 4 0 1 0 .0200 .0000 .1667 .O000

200 2 ee447 4
211 14 34 2e409 53 .3 12 1.3011 .10 .1300 .00

A- 19



17--7-7-70

TABLE A-2 (Cont'd)

Att?±tee anid Erols AttrItou Ratesby ase1cy Type by Quality Type

CDP-3 3L-35EL

1 1 1 6 1 8 1 7 0 1 4 3 7 .3 3 2 9 4 0* q
98 3 26 a

6425 1 U1 0.2602 .1429 '3171 00004196 7 46439 1 *1515 .20.30 .1250 .004
64429 2 0 0 .1447 .12!0 .333! .400
14!195 16 24 1

64!2 2 4 04.633 .6667 .0000 .000024 4 0
441 55 7 3? 0 -2233 .2254 .3364.00

6424 694 111 1139 8 is 2 .15911 *2624 .,2568 .6661
690 " 33 74 3

1o 1 S.2615 .3333 .0000 .0006
6 034346 4 3,0.04

4424 9 1 4 .13 .20 .07 .0049 4 13 0646 4 7 14 1 01670 SZ69Z .291 0S0.3 26 44 1.97090
94 1 0 3.An
43 * 2274 .50 *5000 .wv0.u

6410 0 0 0 .0000 .0000 .0000 .0000
645 1!0 -00 004 040

2 0 01 a 64 840 0741 .0000 .16 67l .0000

5!4 E46
4110 63 1!! 84 .0902 .1029 .19?? -2283

(W 776 612 If6 3646413 1 2 1 .0046 .0420 .0069 .0!84646 59 251 1726649 13 ? 23 140!8 3a2!60 .030 .88 .0976492 5~? !0 45 39 .0431.04 14 .77Bi 131 523 !52 220 04.17

A-20



TABLE5 A-2 (COnt rd)

Attrites and ftrols Attrition Rsaesby ~i .L ty T y p e b ' a ~ y T pHESG NHG S NH
(~7 3L5 I3 L S-. U 3L-5 -3U 3L-5

6493 21 5 2 6 41 .@ie .8472 .0294 .1463
20 102 .S2 0377 .10:, .08o* .2042

1!00i 64 Z4 U3 045!6 .1242 .2034 .2054

200 200 z00 200G!12 1 4 1 1 .4142 .0308 o019e .0.31! 130 !2(.413 1 0 2 .2 3 AU2 .41Z76 .4481 .073265!41 14 24 1 9O 0!2e .10.34 *2000156623 26! 2.32 4!64 21 1 .444 .0795 .13?3 .0,89391 264 1 5
6 5 1 5 8 0 5 .6 1 ? 0 4 1 9 1 0 4 ? .0 1 1 116.3 430 92 illGU1S 13 36 14 is .4516 .0610 .1069 .1557ZS2 90 131 1224!611 2 6 6 e-4286 90!01 .077q9.1463

1?! 66 77 41f!21 6 0 1 0 .0192 *4404 .421? .4000312 
a 4665 24 00 13 7 o01 80 0 9 4 ? .0 32657251 1ill 9 416!70 1 2 1 4000 .4053 .0400 .42946.3 188 5 49C!28 4 4 41

6.0200 97 it 22G!3 z I 1 0 .444 QOd76 .4769 0065?45 21 1.3
78 1 4 *1801 0342e .3252 .2727652433 32 121 1d I a a .0400 .3004 .000 406 2 465. 0 *.040 .0000 .OO0g .00607 0C

A-21I



TABLE A-Z (Cont'd)

Attrites and Eurals Attriti~on Race.by 2MUa±±y TIna by Quali±ty MyeMSG RUSG HSG NSEG
CDP- 

- L -T 1- - - -3-- - 1 3 -L-

6!6 4 1 01423 0flGO 02947 090039 3 7654! 25 6 0 e1506 o2222 .166?l o.00
166 9 3f 36!46 4 5 6 8 o1143 .2500 .2649 .800035 36 23 lo

6550 2 00040 .500.9000 .0000

a55 a 3 90.000 . 7!00 04000 04000
e!68 a 0a 0 .0000 04000 .0000 .000014 29 14 9f!s 4 0.40 64406 .00000 .0000

6!71 
e44 0.00 00 .400 .04000

o 1 0e!720 0 0 0 .0000 .0000 .0000 *0000@532 3 a 0
*!7 0 1 1oo 00000 0 .4 25040200ae

12 26 4
a560 0 .0000 .0000 .0000 .00003
4 1e!e2 a a .a0o0 .0000 .0000 9.0441
7 9 14 6

e!62 1 0 1 0 .0013 .0000 .0415 .00040221 5 23 21!63 3 0 1 0 .0093 *0000 oC179 o.00
324 20 68!64 0 0 1 1 o0000 .0000 o0270 .333.!179 1 378!65 2 0 1 a .0409 Sa0co0 333 .0000022 1 3 a
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TABLE A-3

PIPELLES

Pipelines Number of
Within Course* in

Racing Rating Pipelina Course CDPs

AAE A 6230 65L3
ASF A 2 6282 6512
ASH A 2 629L 652?
A A 2 6297 627!
AD A 3 629? 62 1 6501

AD 8 3 629r 6?1t 6568
AD C 3 629? 6 2tl 6569
AO 0 3 6297 6210 6570
A" E 629? 6210 6571
AD F 3 629? 6210 6572
AD 6 3 6297 62t,) 6573
AD H 3 629? 6210 6574
AD I 3 629F 62t0 6575
40 J $ 6Z97 6210 6576
AD K 3 6297 6210 6577
A 0 L 3 6z9r 6210 6518
AD 3 6297 622.0 E579
A N 3 629r 6210 6581
AO a 3 6297 6210 6562
A-) F 3 6297 6210 65e3
AC 0 3 629? 6210 63eF
AE A 4 6?97 6216 6235 6515
A G At 1 6472
AK A 2 6!11 6522
A3ME A 3 627i 62.t2 65. 6
A" 3 E29 6213 6517
ASt, A 3 6297 6214 6512.

D A 3 5291 6226 6306
AG A 4 6291 6220 6231 6241
ASE 6 2'17 62L.5 6237 65M4
ASH A 3 6297 6216 S182
A S m A 3 5291 527 61.!!
AT A 4 621 7 6 . 623 623

.W A 3 5297 6224 6537
AX A 4 629? 6?21 6232 6241
AZ A 2 651. 632a

T A 3 633 62S'1 E
a 7 3 6OU. ZZ60 54?9

C 2 >LCr-12
cm4 A t 1 CMO.
C TA A I

A2 8203 stz?
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TABLE A-3 (wou'd)

Pipelines Number of
Within Courses in

.Rating. Rating Pipeline Course CDPs

CTI 9 2 6203 6t23
CT? C 2 6203 6140
CTI 0 2 6203 6321

* CT? 9 2 6203 6322
CT? F 2 6203 6328

" CT? G 2 6203 6329
CTI H 2 6Z03 6330
CTI 1 2 621.3 6331
CT? J 2 6203 632.6
CT? K 2 6203 6323

4CT A 5 -rT 6,254 6058 645-- 616t
CTO A t 6053
CTR A 1 6301

i CTT 4 2 E302 6320
CTT 6 P 6332 6319
CTT C 63032 3197
CTT 0 2 6302 4084
CTT 2 6302 6-58

1K A 2 6511 6061
OP A 1 6167
OS A 0501 t 3
0_ A 1 6036
EA A 1 EA 1

EMA a EMOL 6 17 1
EN A 3 601; 6261 64.7
Er A 1. EO)t
ETaIE 2 _TOI ET02
ETSS A 6 FTS1 604A 6043 604C 604C 5200
EW A 5 EWOL 6)2A 6G3 E6,2C 6020
FTG A 2 FTGt 6377
FTGS A 3 FTOt 520' 6337
FTA A 2 FT41 6027
GMG A. 2 GMGt 64,)0
Gm" z GM~t 619.5
3MTA A2 INT1. 637e
GMT A 6 '5

5 5S S 5 1 6011 !562 563 356
a 5 G3mt 60t! 5,62 8563 3564

HT A 3 6!4? -iT,)I wTr)2
2 IcI 6 1.3
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TABLE A-3 (Cont'd)

Pipelines Number of
Within Courses in

Rating Rating pipeline Course COPS

114 A 1. 606
IS A 1. 65?9
JO A 1 6063
Ll A t 6567

"M A 3 601G 6262 64. 92
M8 3 601; 6262 6493

"N A , 6041
M R A 1 6066
MS A t 6125
MU A 1 6065
0.4 A 1.6047
OS A I 65)
OT A I 634.t
PC A 6310
PH A t 6523
P" A t 6076
PM A 2 6511 61.02
PR i z 62S4 65t?
ON A 1 6001
RM A ? 6t4 6330
RN 8 2 6144 6381
RP A t 6553
SH A 1 6477

A 2 E!.l 6059
A 1

STG A 3 6015 6195 6276
STG 8 3 60t5 6t96 6276
STG C 3 6415 619e 6276
STG 0 3 6015 6t1 6276
STG E 3 6015 54tU 6276
STG F 3 E0195 4573 6276
T5G G 3 6015 60,.W 6276

STG H 3 6013 604V 6276
STS A 4 E342 6172 6402 6?.77
STS a 6342 6172 6L.1t 6277
STS c 4 6342 6172 6460 6277
STS 0 4 6342 6t7Z S00A 6277

TOA 6207 622 6233 6242

T4 A 6Q36 61tC
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TABLE A-3 (Cont'd)

Pipelines Ntumber of
Within Couirses in

Rating Rating Pipeline Course CDPs

T~4 BS6546 64)34 6O
T4 C 2Tm0I 6093
UT A UT~t
YN A 2 Et11 6115?
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TA=L A-4

PARALUM CPs

Numer of
Para.lel

C Courss C_S

AVO1 3 6243 604J 604X
8UOt 2 6286 608t
CeO 3 6259 6270 6307
CEOZ 2 6019 6289

MOt 2 6149 6291,
CTt 3 625? 6360 6308
OSOl 3 6366 6269 6309
EAt 2 6478 6287
ENOt 2 625a 6Z73
E001 2 609? 6292
ETOt 4 6414 6409 6417 612

TO2 2 6420 6,28
ETNI 4 6256 6271 6255 6272
ETN2 2 6429 642f"
.Tt 4 64t5 6448 6416 6411
ET13 2 6424 6423
ET14 3 6430 643. 6436
£T15 3 6431 6432 6425
(T16 2 6434 6437

TIIP 3 6427 6435 6426
ETSI 2 6450 644?
EWOt 3 -6254 6275 6306
FTGt 2 6248 6359
FTOI 3 641.3 6410 6404
FTMW 2 6249 635e
GMGI, 2 6370 6362

2 Mt 2 6368 6363
G T%, 3 6369 6361. 631.4
GSEI 2 637? 635!
GSHI 3 651%3 654 4 6545
HM401 2 6084 6085
HTOt 2 61t9 e120
-T42 2 6106 6337
ICot t 6274
S1401 2 6005 6006
St. 2 o628 60o2
" TNft 3 655t 6549 63t,8

UTOt 2 6290 eoe3
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TABLE A-5-1

fPOGRAMS TO CALCULA COST PER GRADUATE PE PIPELIE BY QUALITY TYPE

The program QUALITY/WEIGHTS calculates a weight based on

differential attrition within each CDP. This weight is necessary so

that the coat per graduate of each CDP will be different by qualit7 type

due to different attrition during each individual course. The weighted

average of the weights is not unity because of differences in the

attrition data between the data used in the TARG model, and that

xt6racted from the S file.

A-28
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TABLE -5-1

CALCULATZ QUALITY WEIGHTS

a FILE 11 CXus-eSISu.TITU-ElOAE 6KANPLL.F ILET IPC~I3
F ILE UZIU="Si3 f1a37/IFL FILET in-a4 I

FILE'~KU~T.A3gl~1G
MSEST FRE-

DhNENSIi WX*IT(2O),CUROLSC 1@)uATTRlS(1Ol
REAL .I!TTCUDNNETCVP
DATA WI@ OG a

ISUALm4
Co STIMI OF THE LOOP TO CALCULATE 03E CXET(AGGRE6ArE3 WEIGHT
C& AND IQUAL ElRAS CCISAGGSE6AT13 WEIGHTS
Ce LO4P £R0S WITH 090 Ta IV,. WbICH OCCUR$ IN ONLY ONE OTHER

Cw UIOCATION-o ESCAPE IS f3Q=9Q IN REAC~l.isOO...
Co TUE C2DE SHOULD WORK IlF TNE TWOC FILE$ CONOT MATCH CUP

Co FOR SOP. @US THE-GATA USED CIO WATCH, so 17 WASN'T TEST90
&a CONTINUE
C OKA@ AGGREGATE DATA

3EMEL2.10OI G&1IN9063 IETCOVP ENIOMaALEXNv ATTSP A TTRv SETS&SETP
too F01N*?(3v3F6*I.3F6*2)
C 651*3(5 3033 SUITS FRuN *663C6111I CATA

53?A6~ZOIG**T3/(.GiATT3 *SETROSETP 3
is CONTINUE

If CRITSDP.4T.XETCDP) 60 TO 10
If tAIT=P.IS.IETCDF) 66 TO 35

C X93O SISAGGRC6ATE DATA
REAOC12ZZO3NlTCDPTENoLTATTS.CENROLSCIIe I-&1.83.

200 FOSNLTCA4vZF6*.0,UI.IEF'.O)
If CEITXOFP.LT.ICTCOP) 60 TO 30

33 CONTINUEl
C LIMT ATTRITION RATES TO AVOID ZERO DIVIDES

TAT13.G=O
IF CIENUGLa..O TATTNRTATTS/TENROL
IF CTATTW.Eg.l.O3 TATTR0.9

C CREATES FOUI QUALITY TYPESCl-3U H56e3L-,5 HSGvSANf FOR J6HSG)
C OAIGZXALLY I TYPESCIZ.v3Uw3L4n5; BY MSG AN0 MMSG56

00 20 t-4.h0UAL
ICImICI*2
ICZ-IC*1l
ATTNS(I)mATTRS(C d 34TTISC C2)
ENRUL3CI).EIROLSC ICI)4CEMROLSCICZ3
IF (*XOT*CRETCOP.ISsNITCDP)3 610 TO 90
ATTR-0.0
IF MARROLStI).NE.O.@3 ATTA-ATTOV(13ENIOLS(I)
If CATTN.GT.O.93 ATTlin0,9
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c MATCIES VORS UNIT FOR oY5A6ES*TE SATA

x SETr'*$CTVD
C SUAWS GUAtLITT NEIGNI FOR I14MINE CALCULATUCU

31(1)-IgNUTt 1)iUUTAEG

VM4t Smi3*6MEICOP44 TCU?. (MUWRIT III3v. 1*1* IOU AL)
USITEt 1 AtGO)NT CZV! XT CP WU N T C(3II Ia 2.i14SUKL

C XBO-8 MAO LOS#

C PNINiS FOB, NOMAL ASO ASRAUAL TINNINATIhff
80 CONTINUE

lWITfCE400UUErCOPoNITtDP

0' FORHATC1@COPS DOUwf WATCHS CXET*A6w* Nlr1A3.'..AG)
64 TO 36

* . SI CONT! 3CC

V*UETCS? *,AG*V ISITCONt*.A6
60 TO 99

10S7tfE 604O)NETC3P'4UIT car

,, cowuz usc
CIASE9 14 #01 SPwcROltH)

:@i' FORKAT('06ooi LAST EXECUTABLE sThArinsUT &**no)

ISO.
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CALCUL&TE PIPILnK COSTS

The Progran PUEMflIS/COSTS calculates the cost per graduate of

getting o0e person out of the last CDP including the cost of those who

attrite along the way. It turns out that this calculation must be done

frou last course to first in order to know how many mist enter the f ront

end of the pipeline to produce one graduate.

FILE 11 C 1189=4 3api TLE=03lV7,99XMftlw oeIL IT TPEA
FILL 12tIU0U0IS54rITLaUACC3JOU*LITTVZI3TSEXAUFLUJ440.fILETWLE-8)

*FILE l5CKhN0mOIS~wIITL~mf IELUKSCX AMPLE I vi IL ETYPEu4
FILE 14(KlNXO!3XTITLE=TAGJEANFLE ,FILETYPEu4S)
FILE 1ACIN0-ISEohITLEuUOACCS/t-13S*UCOST111EXAMPL/14 3)
FILE 69XIu@=IENOTffvNAXX3gIzE-2)
SRESET FREI

I UZCDOU(36) .ICGFUC3003.WETCDP(300)v
x PCCOST( 300)eMAT'tC1G.83eWNTS(I0.8)e
x ACCATEC 10.8 3.A~tLDC1S2.PCSTClO 3.

SLIENGE NO0) .HLENXGC 10 3CPER0( 10
RIAL ICP~eMECW~vNICDPU.lKTCDP

C READS DATA £3309 HOLDING MATRIX
00 10 Isl.NUMANT

C OISAGGREGATE ATTRITION DATA
RIAD(l1.lOOP.EIO-53 NICCPCl~eTEXROLDTATTS.(ANITATCIPJ).4=le
I 8)w(AMOLO(J3,J-l,83
TATI133 Taus/TEImL.
TATT3S.IATTR*3.G

TATTIS-rTATR713. 0
C CREATES FOUR QUALITY TTPES FROM LIGHT

*O 15l .1.KSUAL

AXOLO(J3-A140L0C 1C13#AMOLC(ICZ3
AITATI .j3ANI7ATCI.1Cl2*AXITAICI. ICZ1

C LIMITS ATTRITION RATES TO AVOID ZERO 0DIVIDES
ANSLO1=O0

If AITATI.43.NE.0-OJ AffOLDa4OL0CJ3&ANITATC~pj3
C LIMITS ATTRITIO4 RATES TO 311OCTH (NOT USED)
C If 9AXOLD1.GT*rAITTW) ANOL2I1ATTRS

*C IF *&MIOLDOI.4T. TA T7S3 *UOLSI-TATYR!
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too' FGR4ATEU49ZFG.*.24Xv16F4.0)
is* FOXXATCX*A6.Zf.0.AFIO.*)

* C -READS QUALITY VEISHTS
NOWI120200.ENG-5) MXCOPWU(?1.CuAIrvI-rC(I.J.*JmaIoluM.

*uo. FUURATt(1@xvC£.17.£3
c .. U . WGS UZIN-C83Tv ANG COURSE LESSTH

xf1wi614mp3G0&EW63) XETCDPCI).ALlM4CIJ.,PCCGSTCI)
a ~FO3ATCU4.6XvFf*0p4X1 1.03

C& 11131T O N FIUTTC LW.~ ENSA -1 06. TI Lv@. MIMICS
ce ~ - 4CWS IN S #TWA L&CAIN6ES CAPE 1S TN3856II 24M-99

ca ~ 15 "NlAOCS400...w
5S CONTINUE

*C READS IN PIPELINE TO BE C83TED
REAU'(S.400.E31a93). RATINGeIE.ICXNJCeICDPSCI3II.l-ICNUN)

USIT(6.2@iRATtU6.PFE*IC1UN.(ICfl?5CII1.-ICXU*)
440 FOENATCI.Z AZ. IOZ.I.XvC4))
620 rORN*TC-00v46.A3.prE~zI.1A6J

C E3IVAC.TS COST £10 ATTRII6 DATA FOR EACH# COURSE IN

Co.O;- UTI C. ..- **

C. A~~HU 111 fLES MN UFUAL.TA

ICON-II#]A-TTIJ&CDT1

6 CLUTINUE
NBITE(6e666)ICDPFS(XI).(MATTCIIgqi).J1 9 [DUAL 2.

x CMUTSCZIDJ3J-ZP ICUALJ
666 ram15 TIB ReAl. 4F7*4*.a.)

If CIOVTw..CWUM) 60* TO 60
I(I.C2.E~o.) 60 T2 23

so1 CONTINUE.
* 23ClINTINUE

MOITEC(mSO) RSI6*PIPE
Sao0 FlURNAT(wf*** NATRICIES MOT FILLED e*@0.IXpAAZ32

so To Z9-
60 CONTINUE
C PEIFURNS CALCULATION FOR LAST COP IN PIPELINSE

00 75 .imlsIQUAL
PPEOST(CJ)=4IVT3(ICNU~eJ)
ALCATEC ICXUR.J)u 1.0
CGUNI
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C Ir PIPELINE HAS OILY ONE COPP 60 TV END CALCULATIONS
C AIR FEINT

r-cxca.se.z ran To so
C -aJ r8I R8X *EXT-IntlLAST CDP TO FIRST. CALCULATE
c I~UU W'-zcii w 365'S ins rur a sivem CDP NECESSANT 70

-c C1 -. ME' GR it ADUATE FROMi rur'L2ST COP.

£LCATEiJ - ALCATEC IPJ)1C l #-ATT( I .&J3)
PCCSICJ3-PPfCSTCJJ--* WMNTSCX.PJ3ALCATEczX.j)

g0 USETI=I
as CONTINUE
so acCwillus

C %CAL*ULATZ3 TOTAL PPMLIU LEN67H. ASSUMNBG #0 AITINiG

so 41 1le!CNUN
SLE36.SLE16*HLE164 I)

at CGNTZINuu
C CALCOLAtES COST PER OAT

IF *SLENG-21.@.O3 CPEROC3fPECSTtI)3I4L=11
82 CGutinIEf

646 f8RATlIv2A6e4f10*2*FIO.1)
C £30 IF VAJGN LOOP

6O TO 2A.
99 CONTINUE

WATTECEP7043
IOGQ FQRNATC'O*,@m** LAST EXICUTASLE STAWNVENT a**..g)

STOP
ENO
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TABLE A-6

RESULTS OF CALCMATONS
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TABLE A-6-1

QUALITY WEIGHTS

Quality TWeischts by Quality Type
op 1-3U HSG 3L-5 SSG 1-3U NESG• 3L-5 MESG

aUa1 I.UOl 0.9d441 1.0000 0.9959 1.0102
Ca.1 %EaI a-9837 1.039 1.203a6 1.30a7
CEO :.02 1.13175 0.9906 1.0658 0.9692
CM01 C401 0.9867 0.959 1.0670 1.0358
CT41 C TH1 0.9737 1.W413 1.358.3 3.93C5
0301. 0s1 0.9 a27 1.4182 1.o905 0.9418
EAOI FA01 0.96i 0-95d5 0.9585 3.9535
- 10 :, 4 at 0. 97az 1.1091 1.3646 1.5632
E30l 001 0.9999 0.9888 1.0030 1.0044
ET N1 C-TN1 0.9431 1.1413 3.9701 3.9130s
ErNZ ETN2 1.0s19 1-2197 1.3565 0.9151
Ers E TS1 1.1702 0.93o2 0.9362 0.9352
Er01 .TOI 1.0482 1.0342 1.1771 1.1413
ETOZ E TOZ 1.0165 1.0663 1.0794 Z.2374
EIt1 -T11 0.9,674 1.1368 1.1234 5.1469
Erii iTl13 009690 1.0042 1.0419 0. 91i1.Eis 0 EWO1 1.0O.93 1.1i97 1.12.54 1.--371

FrrG FTS1 1.0849 1.1223 1.3247 1.5971
Frm1 FTna, 1.0482 1.0924 1.1257 1.Z554
FT31 FT21 1.3187 1.iG7C1 1.006 0.935S
GAG I GNG1 1.0 475 1.0942 1.331 1-434.3
3M41 GM4ilI 1.0674 1.1116 1. Z4S 2..2 7
GIIT1 GIT 1.0 382 1.3231 1.5494 Z.0087
5El G5. 1.1022 1.2174 1.1413 5.0217

GS1I GS-1 1.3046 1..5235 1.i311 1.0856
Hr ')1- .-1T 01 0.9 952 0.9924 1.0036 1.0315
HT'2 .4T 2 1. 3X5 1.0112 1.335 4 .C664
1:0 01 1COt 0.9495 1.011. 1.1 303 1. .51E
SiM01 sOI . 9 a814 1-0223 1.0344 1.037

.01 4w.1 0. 997Z 1.; 10 1.2125 1.0348
Te, 61 et 0. 9449 1.Ol; 1.0082 1.0922
'J ;'1 JT 1 C. 99.5 C.9p71 1 .32 3 1.%.91
130 1300 1. 0452 0.995,) 0.99 50 Q-990
130 130E 1.0940 Jd8869 1.J909 0-8839
3121 3197 0.96 6b 1.,'4; 75 1. 2667 5.1811
352 2 522 0.9d49 0.9849 0.9349 1.4725
5.00 5200 0. 9735 1.0504 1.1129 1.2707
6o31 6G.2 0. 2 at 1.351 1.38 7 1.9 6
5405 o005 '1.9915 1.0477 1.3 3y? 1.0625
5006 O006 0. 9423 1.*04 38 1.0444 0. 969!
Sr1 1C.' 529 .973 7 . 529 C•95-

6010 o)J C. ;5Z9 0.-529 ).-62 0.9529
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TABLZ A-6-1 (Cont'd)

Quality Weights by' Quality Type
COP__ 1-3U USG XL-5 ELSG 1-33 NESG 3L-5 NEUSG

I 60166 . i.m, . 1.00t7 1.,0012
602*A 602A 0.9914 1.11851 0.9848 1.21.38
6028 6028 1.0086 1.0225 1.0125 0.9750.
64ZC 60ZC 0.9186 0.9746 0.9746 C.9746
6-2C 60-0 '986z 0.9751 0.9751 0.9751
6020 6020 0.9565 1.0294 1.2007 1.!223
6027 6027 0.9918 i.ICE8 l.U4.21 I.CZ.36
603A 60.3A 1.0068 0.9900 0.9900 5.3794
6031 60.38 0.9900 0.9900 0.9900 0.9900
6113F 603F 0.9899 0.9899 C-9899 0.1899
60.34 60.34 1.0010 0.9622 0.993i 1.01Z4
60.36 6036 1.0054 1 .03 47 1.c7d1 1.1153
604A 604A 0.99Gb 0.9901 0.9901 0.9901
6048 6048 009996 0.9900 0.9900 0.9900
64C 604C 0.9899 0.9893 0.9599 0.9899
60412 6040 0.9900 0.9900 0.9900 0.9900
0041 6041 ".9200 0..9848 1.0393 1.1466
6046 6046 0.984a 1.0155 1.0832 1.0463

6047 6047 0.9691 1..0175 0.9691 1.2918
605A 605A 1.0210 1.3099 0.9801 0.9801
6058 6059; 0.9949 0.-9798 0.9798 0.9798
645C 605C 0.9946 0.9799 0.9799 0.9799
6053 6053 0.9911 G.9859 1.2std 0.9914
605,1 6057 0.9406 100005 1.0010 1.1351
6059 4059 0.9e3z 0.9761 1-021! 0.9946
6061 8061 0.975C C.9d6S 1.1655 1.0978
6065 6065 0.9910 0-9311 3.9311 0.9311
604i8 6068 0.9521 1.4292 1.ZZ57 I1 . 2.3 5
6070 6070 0.9994 1.10381 1.C279 1.G222
6013 6073 0.1983 1.0146 1.0608 0.9851
6C76 6076 1.0284 0.3571 1.7112 4.6a9e4
6&77 6077 1.0224 0.91.33 1.5314 1.7495

*6078 6078 0.1575 0.9014 0.9014 0.9014
6079 6079 1.0fJ94 U.964,3 1.060! 0.9848
60,61 6061 0.9934 1 . 4 ; 5 1.0254 G .984,8
6062 6082 1.0063 1.014<3 0.990 1.0570
6063 6063 0. 9939 a.9t94 1.011a .0Z

*6C93 o393 G.)53t C.9ec; -..9920 1.Z4Sl
6091 60 07 0.9936 J.)665 1.00C4 0.9797

6126102 0.9861 1-0144 1.i 106
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* . TABLE k-6-1. (Cont'd)

Quality Weights by Quality Type
* 1-3U JiG 3L-5 HsG I- NKSG 3L-5 NsSG

6106 6106 9941 0.-89 1.01 43 1.044
6108 6108 0.9970 0.9899 0.9899 0.9899
6115 6115 0.9740 0.9824 1.0352 1.1431
6119 6119 0.9974 0.9935 I.C04Z 1.0365
6120 6120 0,.9950 0.9950 1.0063' 1.0175
6125 612. 0.995b 0.)9U 1.0111 1.0179
6131 6131 1.0069 1.250 1.0160 0.9540
6144 6144 0.9720 0.9814 1.09e7 1.16Z5
6146 6146 0.9971 1.1215 1.0700 0.4709
6149 6149 0.9807 0.08d5 1.C959 1.0352
6161 6161 1.0106 0.9756 0.9756 0.9756
6167 6167 0.9856 1.00E.3 1.0357 1.0181
6132 6182 1.0029 C.9799 1.0307 1.0488
6183 6183 0.9817 0.$792 1.0022 1.0275
6210 6210 0.9990 0.9925 1.0074 1.0244
6212 6212 0.99G7 1.0060 1.C314 1.C338
6213 6213 0.9949 0.9984 1.0136 1.0221
6214 6214 0.9936 .4052 1.0293 1.0104
6215 6215 0.9929 1.0037 I.C.030 C.9849
6216 6216 0.9849 1.0093 0.9849 1.0927
621? 6217 0.9988 0.953 1.0145 1.0256
6218 6218 0.9917 0.9927 1.0050 0.9914
6220 6220 0.9935 0.9549 1.0122 1.0664
622.1 622.1 0.*967 1-0061 1.0050 0.9849
6222 6222 0.9879 0.9849 I.C2C4 0.9849
6224 6224 1.0169 1.0215 1.02!0 0.9849
6226 6226 0.9876 0.99 3 1.038a 1.0554
6Z30 6230 0.9334 6.97C9 1.C9C7 1.20a4
6231 6231 0.9730 1.0651 1.0702 1.1963
6232 6232 0.359 0.9516 1.1050 3.0452
6233 6233 0.9452 0.9426 G.9613 1.1051
6235 6235 1.0303 1.092S 1.2230 1.3315
6.36 6236 1-3051 1.2507 1.0a76 1.8851
6237 6237 1.0658 1.2795 1.5226 3.2627

S62.39 6239 0.9619 1.096a 1.2265 0.9,370
6240 6240 1.0116 1.2045 1.1180 1.295
6i41 6241 1.Q113 1.1155 1.C992 0.8636
6242 6242 0.9491 1.025i 1.093! 0.266
645 6245 O. t9Z 1.0 2 .;93O 9
6.4E 62 4d 1. 746 .! 1.254Z 1.3784
be.49 b24i 1.4414 1 .1 4e6 1.1252 1.14a6
6254 .254 1.1001 1.263 1.1Er7 1.37E4
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TABLE A-4-. (Cont'd)

__ Quality Wights by' Quali±ty Tyve
car _-3_ _ 3L-5 MG 1-33 N 3-5 NKSG

I as 6255 0m96O1... _ : t 0.9119 0..9119
6Z56 6256 0.92a6 0.8ll 0.91d9 0.9169
6257 6257 0.9620 1.3764 1.14t6 0.9189
6258 625a 0.9782 1.07-17 1.33.766 1.5425
6259 6259 1.0210 1.1027 1.zs5 1.3784
6260 6260 0.9795 1.a Cd 1.&360 1.0670
6261 S261 0.9898 1.0031 1.0196 1.0466
6262 26,2 0.9891 1.0246 1.0780 1.1004
6269 o269 0.9444 0.9512 1.0453 C.9011
6210 6270 0.9302 1.013 1.0813 4.9560
6171 6271 0.9266 0.9011 1.0513 0.9011
6272 6272 0.9274 1.3516 0.9011 G.9011
6273 b273 0.9784 1.2363 1.4568 1.7121
6274'6274 0.9493 1.0110 1.1303 1.3516
6275 6275 1.0290 1.1264 1.C942 4.9560
6276 6276 0.9240 0..96d7 0.9747 0.9011
6277 6277 0.926 0.8011 1.0204 0.9011
6278 6278 0.9863 1.0034 1.1140 1.1890
6280 6280 1.0000 1.0000 1.0167 1.0000
6281 62al 1.0000 1.0000 1.0000 1.0000
6i82 6282 1.OMlIG 1.0001 1.C116 1.0000
6284 6284 1.0035 1.0000 1.0000 1.0000
62686 6266 0.9797 0.99!7 0.9797 1.0406
62i%7 6287 1.0142 1.0CO 1.,CCQ 1.0000
628 6288 0.984a 0.9848 1.0462 0.9848
6,39 6249 1.0221 1.0142 1.17E7 0.9420
6 90 6290 1.JG4d 0.9745 l.C438 0.9745
6IZ91 6291 1.0035 O.994 1.0339 0.9797
629Z 6292 1.0064 0.9900 0.9900 1.0347
629 6297 1.5019 1.0013 1.C024 1.000a
6301 6301 1.0426 1.1075 1.2358 1.7142
6302 6302 1.014.6 1.0873 1.2392 1.3949
63.3 6.303 0.9770 1.D444 1.9C5 1.0842
6304 6304 0. 637 1.2850 0.9627 0.9637
6305 6305 1.0073 1.4456 1.,.347 0.9637
6306 6306 1.0217 1.,37CJ 1..351 1.2047
6307 6307 0.9891 1.0703 0.9627 1.o2047
6308 631 i 0.9940 0.99!) :.0342 0.9637
6409 o.309 0. 1.119 1.173 0.9637

.=310 6310 1.0001 0.963? 1.017. 0.9637
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TA=L A-6-1 CCon'd)

Quality Weigthts by Quality Type
_____ 13VL3G -5 LG 1.-3U NIESG 3L-5 NKSG

6311 6311 0.9735 0.96.37 1.0325 0.96.37
6312 6.312 0.9959~ 1.0326 1.2047 1.4456
6313 631.3 0.9637 1-0326 1.2047 1.0042
6314 6314 1.0513 I.0a42 1.3653 1.2047
6515 6315 0.97aa C.V882 1.15465 0.9637
6318 6318 0.9733 1.0494 1.0211 1.1244
6319 6319 0.9694 0.,9694 0.9694 0.9694
6320 6320 0.9879 1.0060 03.9799 0.9799
6.337 6337 0.9927 1.2170 0.9923 5.1489
6339 6339 1.0030 1.0102 1.05235 1.1043
6341 6.341 0.s947 7 1.4156 1.04481 1.8273
6342 6342 0.9400 0.9598 1.0247' 009079
6350 6.350 0.9538 0.9011 1.0868 1.1264
6.352 6352 1.0170 1.3516 1.012 0.9011
6355 6.355 009990 4.9560 1.0513 4.9560
6358 6354 1.0694 0.-9912 1.1264 4.9560
6359 6.359 1.1071 1.0813 1.2733 4.9560
63bt0 6460 0.09672 1.12S4 0.9830 0.9011
6361l 6361 0.9912 1.3016 1.2658 1.9524
6362 636Z 1.1264 1.Z165 1.396? 1.6520
6363 6363 1.0948 1.06-49 1.1264 Z.252?
6366 6366 0.9851 1.0721 1.1815 0.9189
6366 636.8 1.04Za8 1.1257 1.2422 2.1441
6369 6369 1.0679 1.3430 2.0293 204

6310 6370 1.0161 1.U750 1.2841 1.34776.371 6371 0.9435 U.9360 0.9840 1.1327
6.372 6372 1.1535 1.4721 1.1946 0.9189
6376 6376 0.9928 1.17252 0.1819 0.9899
6.377 6377 1.0006 1.003a 0.4922 0.9642
6318 6378 0.98C.8 0.9641 1.0062 1.0323
6340 63o0a I-JG34 1.1O0C9 1.0055 1.0000

*638i 638.1 1.0012 1.301i 1.0000 1.0000
6400 6400 0.99a4 1.10022 1.0143 1.1ebs
64433 6 4u.3 0 .9d 45 0.96.37 1.Z050 5.3005
6d#4 b404 0.9913 1.0842 1.1565s 0.9627
6405 6405 0.)7282 0.96.37 0.96.37 0.9637
6 40 6 6406 0.9736 02.36.7 I.C6C1 0. 9 a?7
6407 6407 O.YlZ7 1.0440 1.04'68 0.96;7
6409 64 Ji 1.0952~ 1.1714 2.25,27 4.9560
6410 64102 1.J025 1.12614 1.C671 01.9011
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TAB2LE A-6-1 (Cont'd)

Quality Weights by Quality Type
CDP 1-313 HSG 3L-5 HSG 1-313 NEWG 3L-5 RUG

3ss. fl*01 0.,944 104406 009959 10102
C161 C141 40.987 1.4849 1008,56 1.302?
CE42 CE02 10175 0.099016 1606511 04W9692
cost Cil4l 0.8*67 05889 10670 10068

C13 7 CTI1 U.973? 10413 100568 0.5309
C Cal 0541 403827 10482 t-00905 0.9418
EAG1 EACl 0.09366 0.5585 a 09,g8a 4095e5
E01 £MOI 005762 101091 1.3696 1.5632
EC4l £a61 009599 0.5868 100030 1.044
£1111 E731 0.9431 1.141.3 009701 009130
EN2 E71112 10619 1.2097 t03565 0.5161
E131 £731 1.1742 G.5362 0.9362 405362
£101 ETOl 1.0412 100342 1611?1 1.1413
E702 £102 10165 10663 1.0194 2o2374
£111 ET11 0.5G14 1.1368 1.1234 5.14e9
F711 (71i O0.965 100442 1.4419 0"S1G&
£101 Eliot 1.00298 101097 101254 10311
FT61 FT61 1.0849 1.1223 1.3247 1.5576
FIX1 FTPI 1.0412 1.0924 101237 1.2554
F741 FIQl 106187 10701 100106 0.9305
61061 6101 1.0475 1.0942 1. 3231 1.4I346
6001 6001 1.0614 101116 102484 202201
60ti ant1 11012 1.3281 1.51,94 2.008?
6 C1 fiS1 101022 1.2174 l113 5a0217

653 631 .06104235 160311 108M
k701 oT01 0.5552 0.5924 to0036 1.Q315
PT02 HT42 1.0015 100012 1.0354 1.0664
Ical 1001 0.5495 10110 101303 1.3516
51101 SCH01 0.5114 1*0228 1.0144 10.0
:b~i 3%41 0.95972 legal* 1.0105 1.03414
TP41 1301 0.9449 1.0419 1604412 1.04922
LIOl tiT41 0.5565 O.5811 1.0230 100451
1309 130C 10012 0059!0 009550 0.950
130£ 130£ 1.00940 0411819 1.0509 064889
3151 U15? Om6.566 108415 1*2667 5.1811l
M 52 3522 0.5849 0.9849 0o949 104725
!200 5.200 009736 104544 141129 1.2707
6001 6001 0.91860 10351 100387 100960

_00! 6005 0.5916 10077 100301 100645
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TABLE A-6-1 (Cont'd)

Qulity Weights by Quality Ty;.e
CDP 1-3U3 KSG 3L5R-3U NESG 3L-5 NESG

4044 41046 08423 1.143a 1.0444 o SGgo
"IC c C 6.4123 409767 0.952 & 9529
S-SC 601al 01529 U.9329 0.09962
6616 6416 101005 1.4004 1.003? 1.0012
6420 502A 0.9914 104151 6.984a 02!
6021 60as 1.0016 10225 1.0125 0.9750
64C 602C @..fleE 0.5746 0.97*6 0.9746
642C GIC 0.9862 0.97151 005751 0.97!1
66*6 6020 0.9465 t.0254 1.2007 1,&5223
60*1 60a7 Goggle 1.1018 1.4621 1.0236
43A 603A 1.00068 0409900 0.9900 !63754

643 6010 405500 41.5901 0.9500 050
603F G4lF 0.9699 0.9699 0.9699 0.989
4034 60.3* 10010 0.5622 009933 1.0124

666 311.00651 1038? 1.0781 1lo1l"
40460*0.9916 0. 9941 009501 0.90

6441 640 6.199 409940 0.9900 0.990
644C GOAC "8199 0.9899 009199 409199
6040 6640 009$40 0.9900 0.9900 0.9900

*6041 6041 40-9200 0.9844 1003a3 1.1466
4044 6046 0098*1 1LOOM 100132 1*0463

6654 605A 1.0210 10099 009e01 0098301
4051 605! 09949 0.5798 009798 0.979e
645C GOSC 0.541 0.5799 0.9799 045799
*C53 60!Z 0.9971 0.9859 102188 0.951*
(45j 60!7 0.,5406 10005 1.0010 1.1351
6455 WOS 0.58!2 0.5761 1.0218 G0.5'6
4041 6061 0.9750 0.5868 1.1655 100978
6069 645 0Co1 MO.5311l 009311 009311
C46 6068 409521 1.4392 162257 1.2235
Go70 6010 OO.54 1.4381 1.4279 10222
6013 601 00991 1.4146 10608 0098!1
6 476 6074 1.028* 064576 107112 40694*

S47 601? 10022* 0.5133 10!!14 075
474 6o1d 4096175 005414 0,61 ~ 0901*4gt

076091.0 a091 0.944 1.0603 C.9e41



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

Qumlityr Weights bY Quality Type
CDP 1-3u SSG 3L-5 ELSG 1.-3U NEWS 3L-5 NSG

4NI461 6.9341.0051.0294 6.9848
4612 4642 lo"43 1.4144 01.9 950 105S70
643 4083 U.5939 *.9854 10118 10823
649 49 0.9530 0.1-09o 0.9926 . 10
4091 605? 0.553G 0.9465 1.0084 099
42 4102 401461 1.0144 1.0116 1*4144

040 4 OI 0.954e 1.511w 100143 .S
6101 4101 0.19970 40989 0.9899 0.9899
e11! Gi1! 0.5740 0.9824 100352 1.1431
f11l G11l 0.9974 049935 1.0042 10434
4120 6120 409% 0099,54 10063 1.0115
4125 412! 1.9958 0.9908 100111 140179
41.31 4121 10069 1.4250 1.0140 0.9540
4144 4144 U.9720 0.5814 1.0511 101425
4144 61814 05971 1.1215 1.0700 008709

4196141 6.9407 0.59865 1.0959 1o0352
4141 4141 106166s 09 756 0.9756 0097,34
GIG? 414? 6.9456 1.402 1.039? 108
4182 42 10029 0.9799 1.0307 100*1
618! 418i 0.9877 0.9792 160022 100275
4i1$ 6216 0.9990 0.9925 190074 1*4244
4212 621l 409901 10060 14.0314 10338
4213 621.3 0.-9949 0.9944 100136 100221
4214 4214 0.934 104052 100293 t80104

42!621! 0:099,29 10037 1.0030 0o5849
009849 1.0827

(211 6211 0*9988 0.99,63 1.0145 1.0256
till64214 0.9511 009927 1.0050 0.9914
1224 4220 009915 0098*9 1.0122 1.066*
4221 6221 0.9467 148461 10050 09*
4222 4222 0.6809 0.9849 160204 0.9849
6224 6224 1.0169 1.0216 10280 40.589
6224 4226 0.8S476 0.9933 1.038 1055
1423642.30 009!34 o.5709 leas*? 1.2084

4231 6231 009730 100651 1.0102 141963
43 4220093!9 0.9516 101050 3o04!2
4230423 .92 069*26 09M1 1.30!1

6235 623! 1.0303 1.0926 to2230 1.3325
624 234 1.0110250? 140C76 1.8851
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TA=L A-6-1 CConc'd)

Quality Weights by Quality Type
CDP 1-3u HSG 3L-5 HSG 1-3U NHSG 3L-5 N4ESG

~623 627 1445 1.795105226 3o2627
#&I G29239 OM9119 "$I"6 1.2265 40.9M
6240 6240 1.6116 1.2045 10118 102955
6241 6241 1.0113 1.1155 1.0992 o086.36
4242 6242 004491 1.4256 1.4933 0.8636
6245 6265 0.9792 1.0529 4.99953 00559i
624* 6261 10074P 1.1366 143542 1.3784

6296249 1.0414 161446 101252 1.1486
6254 6254 1.01003 1.2635 1.416?i 1.3784
6U55 9255 408601 50541 0*91a9 409149

625 6560.9216 0.9191 89 190.09199

FU31 62!1 40.3420 1.3784 1.14a6 009199
6254 6258 05782 10737 103366 1.5425
4255 6255 100210 1.1027 1.2635 10.754
62604 6260 009795 144108 1.0360 1.0670
62*1 6261 "Old9 1.0031 1.0196 1.0466
6262 6262 09191 1.04246 1.0780 1010,54

*.6269 6265 0.69444 0.9512 1.0453 0.0 A1
WO7 6270 009302 .1.1013 100813 469560

6271 6271 0.59216 0.19011 1*0!13 0.011
6272 G272 (69274 1.3516 0.9011 0.5011
627! 627i 405S?4 1.2565 104568 11.7121
6274 6274 G09495 1*0110 1.1303 1.3516
6275. 627! 1.0290 1.1264 11.0942 4.9560
6216i 6276 0.9240 0656a? 0.9?4? 0.9011
6271 6277 405268 0.5411 1.4204 0.,411
Gall 6278 009663 1oG034 1.1140 1.1890
6280 6280 1600 1.0000 10816? 1.00000
6a81 6211 1.00040 16040 1.000 100
6282 6212 10000 1.0000 10116 164000

* 24 41.00035 104000 100000 100000
6286 62at 0.951 00995? 00979r 100406
6261 6267 1.0142 1.0000 1.0000 1.000
lis Gate62 005864 445848 t04462 40841
6219 6289 100221 1o0142 1*1767 .009420

62904 6250 1.004-4 0.9745 1.0438 005745
(291 6291 100M5 409949 1*4339 0.57?
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TAB"Z A-4-I (Conc'd)

Quzality Weights by Quality Type
CDP L-3U HWS 3L-5 HSG L-3u NHSG UL-5 miST

6297 429? 10019 1.00123 0024 1064
6.301 6301 1.,4426 101015 1.2358 174
63.2 6302 106146 ".4413 1.2492 1.3949

6036303 6.5704 1046-6 1.045 1.18442
6.304 6304 0.9637 1.2S50 009637 0096V7

630 66!1.01!1.456 1.2047O- 90.27
6366361.0211 ".0748 1.0!51 102047

040 6301 U9589I 10706 409637 1.206?
4304 6304 0.9940 0.9919 1.0842 00963?
4301 6.30S 4058 1.0119 100173 0.637
6310 6310 16002 40637 1013 4056V7
Gill1 G311 40.515 0.563? 104426 416 
4312 6.312 0.9959 100326 10204? 104!6
631.3 6311 COW6? 104326 1.244 146442
6314 6314 1100!13 10842 1*36.63 10204?
6315 631! 40.57I 60$582 101!65 4.5637
4i1l 631* 0.5133 10494 1,00271 1.01244
G315 6315 0.5654 0.5694 0.9694 0.9694
6320 6326 0.5679 t.4060 409199 0.5799
6331 63il 6.9927 1021I0 0.9923 5.1489
4335 6335 1.0030 1.0102 1.0535 161043

634132 0.5417 101156 10461 1.821
4342 6342 0.9400 *.5598 1.0247 0.5079
63504 e3!0 0*95536 0.5411 1086 161264
6351 6352 1.0170 1.3516 100012 0.9011
*35! 6355 005550 A.5560 100!13 6,55G0
6358 63!9 10694 O.9912 1.1264 4.9560
M95 63!5 161471 1.08'13 1.2733 ooiSG0
6360 6364 0.9872 1.1264 009430 0.9011
*66 6361 0.9512 1.3016 1.2658 1.5524

U-2 6362 1.16412165 1*3567 106!20
*66 636i 1.4S04 10649 1.1264 29252?
6364 6.366 0.9851 1"0721 1.850.9189

.4 364 6368 10848 101257 1*2622 201441
4365 6369 160679 1.3430 20293 20034?6370 6310 1.4161 tools* 1.2841 137
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~TABLE A-6-1. (Cont'd)

Quallt7 Weights by Quality Type
CDP I-3U ISG 3L-5 I3SG 1-3U MISG 3L-5 NKSG

ears 1311 109435 4o9360 0.9846 101327
4312 6.372 1.&1533 14.0721 1.1946 449189
6311 6376 00992e 1.4252 0.9899 0.5199
6,311 6.377 1.,0006 1.0033 0.9922 409542
6318 6334 as85 0.9641 10062 1.0323
63846010 1.0034 100009 1.0055 16000
1381 G3e1 1-0012 10016 100400 100040
400 6400 0.9984 160032 1*014.3 1.1868
6403 1403 0.145 0.363? 10050 9.3005
6404 1,404 0.9913 100842 1.1565 0.5637
6445 640! 0.578 0.5637 009637 0.563?
6406 6446 0.9136 0.9637 1.00601 0.9637
6461 6401 8015127 104404 1.04618 0096!7

4456409 104952 1.1714 2.574*9560
6410 614 10425 1,1264 1.0671 0.5011
1412 6412 L00596 0.3762 101103 0.9011
6411 6413 1o.02? 1.4lo338 0.9846 0.9189
6414 1414 0.-9992 409846 1.11.6 009199
6415 641!, 00560? L0.1378 01,9189 0.3111
6411 141? 100510 160529 1.1518 009199
6426 6420 1.00256 168570 100683 107970
6421 6421 100769 1.*1363 0.5161 0.9161
1*2.3 6423 0.3111l 469161 0.9161 405161
6424 6424 1.0132 100629 161119 0.9161
e*21 6428 1.01044 1.*0784 IS0OM 4.1600
6429 6425 1-.04!7 1.3565 1.3565 0.5161
44?7 644? C.56? 4*5637 0.9637 4056Z7

640645-0 11037e4 009149 0.9189 0.9189
e451 64!8 10022 005642 100!92 005642
64?? 1417 0.9991 Cassel 0.9e48 1.0199

166486 10001 104016 1.0703 14453e
6447 6487 1.0023 104010 1.0034 1*0029
e*41 6489 0099!0 0*98e2 1.00163 1*4213
6492 1452 0099e3 160192 1*0375 10193
6492 6*53 005555 1.04156 164141 1.4843
6501 6501 0.9722 100070 0.5546 1.0134

656 506 406.38 1.026 104!56 10570
e!6511 10600 1404410000 1.0 000
e!12 6512 045529 10004 0*9547 1*0017
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TABLE A-6-1 (Cout t~a)

QualtS Wigthts by Qua.licy TyPe
CDP 1-W1 SG 3L-5 HG 1.-3u NHSG 3EL-5 NRFG

6515 651! COW?1 909900s 10189 10822
6!16 6516 44.9446 0MOM? 1.034Z 10053
6511 6517 405447 409904 164276 104116
6511 6511 0.5448 0.989i? 100153 1004456
6515 61515 005781 O.5790 160644 1.0459
6!21 65i1 0.5996 0.59900 100409 40.900
M52 6522 0U5466 0.5817 1,94206 1.4111
4!27 6527 009,950 0.99?? 160155 1.0053
6!21 E521 a's5alk! 0.9934 %&0739 0099?6
6530 65!0 0.9971 0.997 10414? 0.9l48
6537 6U17 MOMS0 1.1072 t.a898 104454
6!42 6542 0.5617 1.4436 0.963? 009617
654i 65632 0.9637 0.9637 0.963? 0096j?
6544 65C44 0.5541 0.5011 164813 4.o560
GUS5 644 1000* 10502 1.0108 0.9149
6!46 6546 0.9662 1.0572 100660 2.6904
6549 6549 0.1011 1.3516 4.09!60 0.011
4!51 65!1 061189 2.*2973 0.9189 009149
6!64 65968 0.5199 0.5899 0.9899 4.5199
6!64 G569 0.09950 0.9950 0.09950 0099!0
6!76 6!70 0.58599 GoS99 009899 0098,99
6571 6571 409950 0.99,50 009950 0s.9 9 0
6512 6512 40.499 il.Se99 4.09899 d.5159
657 657i 009899 Q49899 10149 1.1126

6W4 6574 005999 045899 0.5699 465M9
6!82 652095 .9@0.9950 0.i95
9!62 4562 0.9940 0.9899 160124 0.9899
9563 1563 1.004? 1*0000 1.0091L 1.0000
1!64 8564 140006 1.0000 1.0139 10250
1!6! 856! 4095!2! 005071 1.1339 0071
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TBLE A-6-Z

COSTS FOR QUAUIT TYPES

Wthin Course Cost for Course
Ratin Ri ,1-3U sO 3-5 N 1-3U N 3L-5 NMSO

AaE A 3729 3779 3808 3157 51
AF A U677 2e96 283 2700 33
AS 18 A 2611 26U 2671 2641 34
AC A 8891 9047 10056 10739 100
AD A 214a 2241 2217 2453 56
AD 8 2735 2731 274t 2752 33
AD C 3381 3377 3387 3398 33
A- 0 3693 3688 3698 3709 33
AD E 4783 4775 47?9 4800 33
A" F 3209 3204 3214 3225 33
AD G 3a59 3855 4602 44.31 33
AD H 4.05S 4054 4.063 4074. 33
AD Q 45621 6557 a567 57 a3
AD a 2735 2731 2741.t 2752 33
AE A 5998 6208 6732 T657 123
AN A 2561 256? 26?1 2654 6
AMC A 3584 3676 3842 3719 77
AMN A 3003 3028 3U75 3122 63
ANlS .43474 3!03 3626 3?37 77
AO A 3570 3740 4004 4024 78
AG A 9657 12274 11289 14173 170
ASE A 5958 e58. 7440 11581 110
ASH A 419? 4104 4329 t.&88 8a
ASm A 3963 3921 4041 4166 30
A.W A 4986 5663 5574 53t7 86
AX a 9CI89 10858 1%272 13220 171
AZ A 2104 2131 2327 2136 57
9T A 7938 8236 9222 9739 7!
3r e325 644! 6926 7182 54
3U A Z995 3043 303t 3074 60
CE A 51.3 5523 6090 5757 94
CN A !!31 5343 5765 5440 84
CTA A 3810 4to0 &782 6063 43
CTm A Z3712 21611 21272 20910 275
CTO A s781 e70 8765 6743 84
CTR A 7217 9790 t924 1t54 126
CTT A 10030 10890 11530 12!77 121
CT? a 1092? 11441 IZ868 13615 129
CTT C 15472 1755? 25281 1 ;9 8e tt
T E 13966 13670 17509 15814 150

Ax. A 32 46 3289 39!0 37tl c 68
OP A 3799 2275 4008 3925 !6
3S t)l 1.1547 11546 10251 209
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&BLE A-6-2 (Cont'd)

within Course Cost for Course
SRating 1-31 HSG 3-5 NHSG 1-3U MUSG 3L-5 MHSG length

E ' A 4125 -- 4007 4007 400? 73
EN A !332 6025 668? 7178 100
ex 4 2746 2790 2869 2964 47
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