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FOREWORD

This investigation was conducted for the Directorate of Military Programs, Office of
the Chief of Engineers (OCE), under Project 4A762731AT41, “Design, Construction, and
Operation and Maintenance Technology for Military Facilities”; Task B, “‘Construction,
Management, and Technology”; Work Unit 031, “Quantification of MCA/Facilities
Readiness.” The applicable STO is 81-8:7. The OCE Technical Monitors were COL
Carpenter, COL Coats, LTC Godfrey,and LTC Edwards, ali of DAEN-ZCP-R.

The cooperation and contributions of the Construction Requirements Review Com-
mittee are gratefully acknowledged.

The work was performed by the Facility Systems Division (FS) of the U.S. Army
Construction Engineering Research Laboratory (CERL). Mr. E. A. Lotz is Chief of
CERL-FS.
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COL Louis J. Circeo is Commander and Director of CERL. and Dr. L. R. Shaffer is
Technical Director.
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FACILITIES READINESS
QUANTIFICATION MODEL
USERS MANUAL

' INTRODUCTION

Background

In July 1978, the US. Army Construction Engi-
neering Research Laboratory (CERL) was tasked by
the Directorate of Military Programs, Office of the
Chief of Engineers, to develop a model to relate
military construction to force readiness. By November
1980, a pilot model had been developed, tested, and
evaluated. In December 1980, it was decided not
to develop a computerized system to fully implement
the concept. However, OCE directed that CERL
develop a noncomputerized version of the model. This
version would be used at the option of the Construction
Requirements Review Committee (CRRC) to deter-
mine the relative readiness merits of a few marginal
projects in the Military Construction, Army (MCA)
program. CERL used the*data obtained during de-
velopment and testing of the pilot model to devise a
noncomputerized model for the CRRC; the algorithms
required for this model can be performed manually or
on a programmable calculator (see Appendix A).

Purpose

The objective of this study was to develop a model
that quantifies the relative impact of all MCA projects
on the readiness state of the Army. The objective of
this report is to provide user instructions for a model
that quantifies the relative impact of selecrted MCA
projects on Army readiness.

Approach :

1. A comprehensive pilot Facilities Readiness
Quantification Model was developed. tested, and
evaluated.

2. Data obtained during Step 1 above were used
to devise a noncomputerized Facilities Readiness
Quantification Model.

a. Algorithms were developed for the noncom-
puterized model.

b. Programs were created for implementing the
model’s algorithms on a programmable calculator.

T o TR Y W AN

Outline of Report

Chapter 2 of this report gives instructions for CRRC
members who will actually rate MCA facility projects
using the model. Chapter 3 gives instructions for
CRRC support personnel who will process model data.
Processing aids, in the form of programs for a Texas
Instruments (TI)-59 programmable caicualtor system,
are described in Appendices A through D. Blank forms
for reproduction are provided in Appendix E.

Mode of Technology Transfer
This report is the technology transfer medium for
the results of this study.

2 INSTRUCTIONS TO RATERS

This chapter describes how the CRRC can use a
noncomputerized Facilities Readiness Quantification
Model to define the relative readiness worth of selected
MCA projects. Figure 1 shows the seven-step procedure
for implementing the model. To illustrate this pro-
cedure, five example MCA projects are compared in
this chapter. Some basic information on the example
projects is given in Table 1. Example ratings are as-
signed to each project for each variable and for each
rater.* These example ratings will serve as the basis
for the data processing examples in Chapter 3.

The following assumptions were made concerning
rating authorities:

t. All 10 CRRC voting members would participate
in determining mission weights.

2. The special staff members of the CRRC who
represent the Assistant Chief of Engineers (COE),
the Comptroller of the Army (COA), The Adjutant
General (TAG), and The Surgeon General (TSG)
would rate only those projects for which they are
the proponent.

3. Other CRRC members would rate all projects.

4. At least six or seven raters would participate each
time the model was used.

*These ratings are arbitrary and do not represent the
actual views of any member of the CRRC.
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Figure 1. General procedure for using the noncomputerized Force Readiness Quantification Concept.

[P e et 0 Sl -,



e

—y

[ )

Table 1
Example Projects—Basic Information

Program

Project Amount
Location Number Project Description Proponent MACOM ($K)
Germany 414 Igloo Storage (various) DCSLOG USAREUR 1.700
Korea 690 Tactical equip shop (Taegu) DCSLOG EUSA 1.000
Fort Benning 342 Tactical equip shops DCSLOG TRADOC 4,150
Turkey 203 Administration building (DET 67/168) DCSPER USAREUR 1.300
Germany 784 Banking facility (Frankturt) TAG USAREUR 480

Step 1—Define Force Readiness

Table 2 gives a working definition developed by
the CRRC of force readiness with respect to MCA
facilitics. For this report, force readiness is defined
as the degree to which a force is capable of accomp-
lishing the requirements of the specific missions or
contingency plans for which it is responsible. Since a
force is essentially an assemblage of resources, force
capability can be viewed as a function of the level of
fulfillment of those resources needed to accomplish
the missions.

Table 2
Working Definition of Force Readiness

Force Readiness Includes:
—Training
—Maintenance
- Command, Control, Communication (C*)
--Security
- Manning the Force
-Making Military Operations More Efficient

Force Readiness Does Not Include:
Asthetics
-Occupational Health and Safety Act (OHSA) Compliance
-Pollution Abatement
—Energy Conservation
—-Environment Enhancement
~Convenience of Operations

Step 2—Weight Mission Hierarchy

Using the mission subobjective definitions given in
Table 3, each member of the CRRC decides the relative
significance of five mission comparisons by entering a
ratio on the appropriate line of Form A (Figure 2).
This ratio represents the rater’s opinion of the relative
importance of being ready to win in Europe vs being
ready to win in the United States, etc. To assign this
ratio, the rater must make a subjective assessment of
the relative consequences of losing in one mission
area vs another, and of the probability that a conflict
would actually occur that would involve the mission
areas being considered.

Table 3
Readiness Mission Subobjective Definitions
Where Response Phase
EI: Initial
E: Europe (first 30 days)
(incl Turkey)

ES: Sustaining
(after 30 days)

UI: Initial
Be Ready U: USA (first day)
ToWinln... (50 States only)
US: Sustaining
(after first day)
Ol: Initial

O: All Other
(anywhere else)

(first 30 days)

OS: Sustaining
(after 30 days)

Raters should assign ratio values independently and
should not compare their values directly with those of
any other rater. Seven hypothetical ratings for the
missions described in Table 2 are shown in Figure 3.
Note that ratios in the form of 4/1, 3/1, 5/1. etc. can
also be expressed as the whole numbers 4, 3, 5. etc.

The ratios assigned by each rater are processed as
described in Chapter 3 to obtain the low quartile.
median, and high quartile feedback values for each
of the five ratios. The median feedback values then
are used to distribute an arbitrary 100 “readiness
utiles™ across the six mission subobjectives.

A sample of a Form A listing feedback results for
the ratios assigned in Figure 3 is shown in Figure 4.
After receiving these results, the raters meet to discuss
the pros and cons of the issues. Those members who
wish to change their ratings enter revised ratings on the
feedback sheet. These revised ratings are combined
with the original ratings of members who elect not to
change their ratings. Then, a new round of feedback
results is computed using the most current values
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Rater’s Initials:

Rater’s Office: (check one)

Date:

(Day/mo/yr)

PRIOR RATIOS ASSIGNED

0O ACE {1) 0O DCSLOG  (6)
QO coA (2) 0 pcsors (M
O TAG (3) O DCSPER (8}
O TSG (4) (1 DCSRDA (9}
O ACs! (5) O ACSAC (0}

RELATIVE IMPORTANCE OF READINESS SUB-OBJECTIVES

(BOX RESERVED FOR FEEDBACK INFORMATION)

{as of: ) Relative Significance
Mission Sub-Objectives Being Compared (Ratio)
Low Q Median High Q
European Theater / USA
All Other Theaters / USA
Europe: lnitialA / Sustained
USA: Initial / Sustained
Other: Initial / Sustained
ARMY READINESS TO
ACCOMPLISH MISSIONS
r — )
IN EUROPEAN IN USA IN ALL OTHER
THEATRE THEATERS
DURING DURING DURING DURING DURING DURING
INITIAL SUSTAINED INITIAL SUSTAINED INITIAL SUSTAINED
BATTLES CONFLICT BATTLES CONFLICT BATTLES CONFLICT
31 S e 32= ________ - a3= _____________ 34- - 35- 36=

Form A (Proposed)

Figure 2. Form A.

10




o me—r g v

1 ST

‘s13181 YA D Aq paudisse siyBrom uorssiw [esniayiodAH ¢ amBiy

1PROUC.g) y Wt g

—
INOI LV WHOINI XIVE0334 UOJ GIAHISIY X0

,m

Y 9 9 Yo EN Yy B S e e . R ‘e
e e .
1s1ve 12113803 s31i1ve 12673802 s3luive
> . > 11 4207480) 12173800 1173800 42174N0D s3
oww._.uun:m oww.“.”zwww aw!«wuwm QINIv LSS QINIVLSNS OINIVLISNS Q3INIviISNS Ividin QINtyiSNS IVILING 0INMVLSNS Ivirmn
ONINAGC ONISNG ONING ONINND oNIBNO oNIENG f DNIENA ONIHNC aNing oNM¥NG ONINNO oNINNO
Su3y Sual Suiivars IWLVIML
Swisvw S Swii
awu»m N [ wuwm ¥3IHLO ¥3IHLO| B3INLO HIHLO NIV M <mn. N NV340uN3 Nt
[ [t + i
[N
SNOISSIN HS1 14N0ODV
01 SSINIGVYIM ANHY

Pouwng | PUw; B0
PRmnIIng / PN VSN

2l B

ud)
* 7T 7T M
7 Z 5 —z A
I 27T T
T
exenpuars ool

& z -
JI H Dunsng  @iituj (a00N3 —_— ——— - = =
— - VSN ;| $NRNL GO ity i — e
ar ¥ T ' R
et —— —_— - WS - MIeey) MBS0 -
a5 m z € € 1
O iy urpeyy © =0y
ey ey oy, ‘o.w.x. (ouey) .!—-59: . PIMOWO) Buidg 12A1128IG0-GNS LOMEIY . o
RS A S dat g an S i Jol] !* HIuBiS auiedy

GINDISSY SOULVY BOWY

Jﬂg?ﬁmgcbm ﬂw!»owao ansS3A1L03r80-8NS uw>..—0w§l.ﬁr mw>:.ow3°!a} $3IAILIIFR0-8NG $FALLIINE0 B8NS SSINIGVIY 0 IONVIBOM! ALY ISY

€= 204 [FER 27 RN 1S= 303+ i ¥04) (€= ¥04) (15 ¥04)
Q- o (3] o 0 0! 0 Jvsdv O 1§19V O
16wt 6wy 6 v [T LI e v 16 vOWSOQ T m 9% C
» u ® w W o ® H ® L 8 w300 W oviD (4 pousrAeg) .
7 -a :
w s w s w o ) W w A W SO0 2 wos 3 8/ 6/ 5T i
|||“qlill s omoy -
o o o 9 of @ o 9 o o 9 o01AC WE /4 :
o Pap) 240 Tiney
r

T T Al sl TN

TSN



. .

R

Rater’s Initials:

Rater’s Office: {check one)

Date:

(Day/mo/yr)

O ACE (1) 0O DCSLOG (6)
Qcoa (2) 0O Dbcsops  (7)
D TAG (3 0O DCSPER (8)
O TSG (4 O DCSRDA (9)
0O ACst (5) 0O ACSAC (0}

PRIOR RATIOS ASSIGNED RELATIVE IMPORTANCE OF READINESS SUB-OBJECTIVES
$- 2 ) Relative Significance
fas o z /ﬂ/f/ Mission Sub-Objectives Being Compared (Ratio)
Low Q Median High Q
._g. . 3 ‘, European Theater / USA
.......... 2— Z All Other Theaters / USA
L. 2' ‘7 ‘ Europe: Initial. / Sustained
05 1:25 Z USA: Initial / Sustained —_
_I. ...... 3 ‘* Other: Initial / Sustained
ARMY READINESS TO
ACCOMPLISI{! MISSIONS
I 1 ]
IN EUROPEAN IN USA IN ALL OTHER
THEATRE THEATERS
DURING DURING DURING DURING DURING OURING
INITIAL SUSTAINED INITIAL SUSTAINED INITIAL SUSTAINED
BATTLES CONFLICT BATTLES CONFLICT BATTLES CONFLICT
31"..2‘.339 32=.j}.'.._‘..z aa= ch‘ Q- 7 ‘f/ af.&ff_‘.’ 35’.-.,t'__3..é
(BOX RESERVED FOR FEEDBACK INFORMATION)

Form A (Proposed)

Figure 4. Processed data results for the ratios assigned in Figure 3 -sample.

W= ey A -
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Table 4
Summary of Final B/C Ratios for the Five Sample Projects in Table |
Project SPA
Location Number Project Description ($K) Br/SPA
Germany 414 Igloo storage (various) 1,700 27.7
Korea 690 Tactical equipment shop (Taegu) 1,000 19.8
Fort Benning 342 Tactical equipment shops 4,150 15.2
Turkey 203 Administration building (Det 67/168) 1,300 7.6
Germany 784 Banking facility (Frankfurt) 480 0.3

from each of the 10 raters. This can be done at any
time and as many times as desired.* However, any
change in the median mission weights will change
each project’s final benefit/cost (B/C) ratio. Thus,
every time the median values of the mission weights
change, the final B/C ratios for all projects must
be recomputed. These computations are discussed
in Chapter 3.

Steps 3 through 6—Determine Project Values

Each rater uses Form B to record the set of weights
assigned to each project (Figure S5). Figure 6 shows
how each of six raters might have scored Project
Number 414 (from Table 1) as to what percentage (r)
of its cost is credited to the procurement of readiness
benefits (Step 3 in Figure 1); as to what percentage
(b;) of the total project benefit is attritutable to each
readiness subobjective (Step 3 in Figure 1): and as to
what the relative worth (w;) of each benefit is com-
pared to some arbitrary maximum contribution facility
(Step 4 in Figure ) for each readiness subobjective
(Step S in Figure 1). Again, to ensure the integrity
of the data, all raters must assign these values in-
dependently, without comparing values directly with
any other raters.

After all Forms B are completed, they are processed
(Step 6 in Figure 1) as described in Chapter 3 to obtain
low quartile, median, and high quartile feedback values
for each of the variables r, b;, and w,. The final project
B/C ratio also is computed at this time. All this infor-
mation is recorded on a blank Form B along with the
location, project number, and description of the
project to which the feedback applies. Figure 7 shows
feedback results for the values assigned in Figure 6.

Hypothetical ratings for Project Numbers 690, 342.
203, and 784 {from Table | are shown in Figures 8. 10,

*Obviously, no single rating will remain stable over a long
period of time; during periods of high international tension, a
rating may change significantly in a short period of time.

12, and 14, respectively. The corresponding feedback
data are shown in Figures 9, 11,13, and 15. Note that
it the computations are based on the median value. the
effect of unusually high or unusually low scores is
eliminated. If mean values are used, extreme ratings
could have a dramatic etfect on the outcome: however.
using median values ensures that no one rater can
dominate the outcome.

Step 7—Review Results

Table 4 summarizes the final B/C ratios for all five
projects listed in Table 1. After final B/C ratios are
computed, raters should meet to (1) review these data.
(2) identify and resolve any glaring discrepancies.
(3) argue the merits and demerits of the various pro-
jects in light of the final B/C ratios, and (4) determine
whether any rater wishes to change a rating. Assuming
at least one member does change a rating-whether
mission weight or any project variable - the data would
have to be reprocessed. If a median value of any
mission weight changes, the B/C must be recomputed
for all projects. However, if only the median project
values change, only those projects whose median values
are affected need to have their B/C ratios recomputed.

3 DATA PROCESSING INSTRUCTIONS

Form A Data

This section desi. hes how to process the data
entered by the raters on the right side of the Form A
data sheets. Before proccssing these data, make sure
that there is one Form A data sheet for each rater.
Although it is not necessary that a full set of 10 be
used, at least six are needed to ensure the model will
deliver reliable results. The seven Form A rating sheets
shown in Figure 3 are used below as an example ol
how to process Form A data.

I. Convert the ratios to decimal format.
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Rater’s initials:

—————

Date:

Day/mo/yr

PROJECT IDENTIFICATION AND PROJECT RATINGS

LOCATION PN

PRIOR RATING RESULTS

fas ot )
¢ VALUES
Low Q Median High Q
b VALUES
Low O Median Hu!h Q
w VALUES
Low Q Median High Q

Note: Feedback values for each r,b,
and w are ndependent of all
other r.b,and w values. Median
values of b will be normahized
betore use in later computations.
Median values ot r and w will be
used directly.

Rater's Oftice. (check one)

LI ACE (1) J DCSLOG
1CoA (2) U bDCsopPs
L TAG (3) [} DCSPER
LITSG (4 {J DCSRDA

0 ACsI (5) (J ACSAC

(6)
(7
(8)
(9)
(0

DESCRIPTION

Mission Sub Objectiye:

Evrope boitigl
Europe Sustaimed
USA tnitsal
USA-Sustained
Other-lrutial

Other-Sustained

Mission Sub- Objective

Europe-imitiat
Europe-Sustained
USA-Initial
USA-Sustained
QOther-Initial

Other-Sustained

Project Relevance
to Readiness (%)

[

Relative Contribution
of Project to each
Sub-Objective %)

(Total  100%)

Project Worth®

W1=

w2

w3

Wa

|

ws

Ws'

*{On a scale of 1 to 10Q, compare project
to some “Maximum Contribution” Project.)

B,/SPA= _

(BOX RESERVED FOR FEEDBACK INFORMATION)

Form B (Prapased!

Figure 5. Form B.
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Rater’s initisls:

Date:

Day/mo/yr

Rater’'s Office  {check one)

DO ACE (1)
Qcoa (2
OTAG (3
O TsG (4)
O Acsi (5)

O DCSLOG (6}
0 ocsoPs  (7)
O DCSPER (8)
O DCSRDA (9)
O ACSAC (0

PROJECT IDENTIFICATION AND PROJECT RATINGS

LOCATION PN
GERMANY 414

@ot 22 /4 /9|

r VALUES

Low Q Median High Q

97 5 I Rdd [ee

- - -
-~ - o
— e
-
- _ -

Note: Feedback values for each r.b,
and w are independent of ail
ather r.b.and w values. Median
values of b will be normalized
pefore use 1n later computations,
Median values of r and w will be
used directly.

PRIOR RATING RESULTS

b VALUES
Low Q Median High Q
525 70 7625
13-75 20 H5
E
w VALUES
Low Q Median High Q

DESCRIPTION

IGLOO STORAGE-VARIOQUS

Mission Sub-Objectve

Project Relevance
to Resdiness (%)

r-

Relstive Contribution
of Project to sach
Sub-Objective (%)

Europe-Ininal be®
Europe-Sustained by*
USA-initial by=
USA-Sustained bs®
Other Initial bg*
Other-Sustained bg®
{Total =100%}
Mission Sub- Objective Project Worth®
Europe-imual wy
Europe-Sustained wo™
USA-Inttial wa®
USA-Sustained wyae
Other-imitial wg®
Other-Sustained we*

*(On a scale of 1 to 100, compare project
to some ““Maximum Contribution” Project.)

(BOX RESERVED FOR FEEDBACK INFORMATION)

BysPa= 7. 72

Form 8 (Proposed)

Figure 7. Processed data results for the values assigned in Figure 6.

16

B s 2nnlliE oo ol
s,




' 9[qel woly 069 12qunN 192014 10j sdunes [eouayodAy ‘g andiy

2

't

—

_———_——

“vds B

INOILYWHOINI XIvEd333 U0 Q3AY3ISIY X08!

a0 aieda

o007 o=

:

198i0.5  uouNg
1291010 300w

o8 -~
o0/ oS-

4

ofu

Zu

|

uuIoM 138i0.g

%001« 1#10 |+

b

N SA20Q0-ANS
¥IMe G1 138I0.4 ;O
VOG0 SanEl

-

:
y

2,
1%) Bevipsey 01
Sumasey 158i0sg

CC3i-dl

NO

P TRI + 1}
1]
18

%) 04138100 -GNS
4w 03 18K01q 4O
wounq.aue) aaany

-

(%) ssouipswy )
Ousasey 15ek0ig

M93v1-dC

NO

(e cut) wn
16
8
i
19

(13309 | uOnNC

13810 vONNL

. 12810.g _ wOuNQ

DAL UOHNG LUC T WNW AR, WO O)
391043 980WO 00 ©. 1 4C 2N ¥ LD,

138108 180U 1281040 $s20u 1331040 S100Ww
NN S o N K — o o m S PRI sdui(,
07T 5= Oé S ool -5 5 N oS LTI
— s — e —— - ' DouiISng w§N
- ofm ol - ofm - ola ) wSN
—  om — ol o -l DAuIRIINS B00sn3
— ulm _-— atm —_ otm — olm wiur-800in3
YoM delouy SHLOM Weloig ANLOM 10l0uy WIOoM Ieloug
%001« WI0L) (%001 = 1104 %001 = 110} ) %001 1910
&z a8g ot 9q . Mg o8 9q DauISNG JBuI0)
-
37 S o2 S ool % o5 % i a0
= — — = " PouIng: v§N
= <& ~  fa — % -~ % waiysn
L oZq ] — <l pauInIIng-800n3
- alq — ote — ote — =lq ®u)-sd0my
(%) ean3eiq0-arS (%) #4020100-005 1%) owideka0-qng (%) $auIeka0-ang ani3siag-ans vonniy
yase 01 128i044 O 4B 01 Weldig O e o) 130l01yg jO \ame 01 eloig jo
D sausey X LU Y UOURGIILOD SANSY UOUNQUIVDY) SRRy
~ -l - -
o] 26 ool o6
%) ssaurpeey o) (%) sseuvipeey o) (%) SSenpesy o}

A9y L-dt

NO

{ge al, 3} O
13

8

Y

9.

OBy 1380iy

53¢ -dl

NO

(e dui) 1O
6)
@
(13}
®

Sumaspy 1elarg

n93v1-d(

NO

(0~ d04, 0

6)
Rl
w
9

N93V1-d0nS 1NIWAINO3 TWIILIvL
NOLLAIYIS30

(o 903) @ ovsovD 1§ ISIY
6) YOusSd0 O 1] 10
® w3SOAC ) OVIOD
W' S40820 G 1w vOd DO
191 907820 C @y Vo

100 ¥R BNy § ey

AllDang paRe
8 (1w M DUR L O SANIRE URIDBY,
WONNINOWOD HIEI U N 8I048C
PSIWIOU 80 (114 Q JO SIS
VRIDaYy SBNIRs & DUR QS SBIC
1140 JUEDUBCEPU! 8t ¥ Dt
Qs ues 0, MBS XIEGDSAy BION

O wbip ueipop, © w1
$INTVA &
............ o~
-—
T &n Wipew O mo7
$INTIVA 9
O Wiy [ D Moy
SBNIVA ¢
{ 10 w)

SLINSIV DNILVY WOINY

SONILVE LJ3FO¥d ONV NOILVIIIILNIQE LI3r0Nd

069 v

Né NOILYD0

AR/ ABQ

TR 73T
3_.’! s smry




R 2

A ol =i, Shnh i AR

Loak ol

Rater’s initials:

——————

Date:

Day/malyr

Rater’s Otffice: icheck one)

O ACE (1) 0 DCSLOG (6)
0O CoA (2 0 ocsopPs (1
OTAG (3) 0O DCSPER (8)
O TSG ) O DCSRDA (9)
O ACSI (5) O ACSAC (0

PROJECT IDENTIFICATION AND PROJECT RATINGS
DESCRIPTION

TACTICAL EQUIPMENT SHOP-TAEGU

LOCATION PN
KUREA 690

PRIOR RATING RESULTS

{as of ﬂa/f/f[ )

r VALUES
Low Q Median High Q
7e.. 122, 122
b VALUES
Low Q Median High Q
47.5 72.8 9a-§
2.5 275 2.5
w VALUES
Low Q Median High Q
e 9725 Jee

Note: Feedback vaiues for each r.b,
and w are ndependent ot all
aother r b and w values. Median
values of b will be normalized
before yse 1n (ater computations.
Median values of r 3Ind w wili ve
used dicect!y.

Project Relevance

to Readiness (%)

™~

Reiative Contribution

Mission Sub-Objective

of Project to esch
Sub-Objective (%)

Europe-initial by*
Europe-Sustained by=
USA-iniial by=
USA -Sustained b=
Other-1nitial bge
Other-Sustained bg*
{Total =100%)
Mission Sub- Objective Project Worth*
Europe-initial Wy
Europe-Sustained wy=
USA-Initial wy=
USA-Sustained wa=
Other-imtial wg=
Other-Sustained wg=

*(On a scale of 1 to 100. compare project
to some “Maximum Contribution”’ Project.)

———

W™ ot et ag

sysea= 17.77

(BOX RESERVED FOR FEEDBACK INFORMATION)

— —— —

- - -

e

Farm 3 Pepnosed)

—

Figure 9. Feedback results for the values in Figure 8.
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Rater’'s Office. (check one)

O ACE (1) 0 DCSLOG (6)
0O CoA (2 O DCsoPs  (7)
TTAG (3) O DCSPER (8)

O TSG (4) 0O DCSRDA (9)
Day/molyr O ACSI (8) O ACSAC (0

PROJECT IDENTIFICATION AND PROJECT RATINGS

Rater’s Initials:

Dste:

LOCATION PN DESCRIPTION
FT. BENNING 342 TACTICAL EQUIPMENT SHOPS

“——ﬂ.
PRIOR RATING RESULTS
(as of Zﬂ-/!/f{ y
; | r VALUES
Project Relev.
Low Q Median High Q 0 Rcdlmu.(:l'
£1.5 422 lee -
. Relative Contribution
Y b VALUES of m 'o sach
- ﬁ Low Q Median High Q Mission Sub-Objective Sub-Objective (%)
7.5 7.5 52-5 Europe-Initial by
:i I_Z_'_Zf y X4 3 f Europe-Sustained by~
E o _ & 16285 USA-initial by=
] o / o 3/- 2{ USA-Sustained b=
L E I 7. 5— 1& Other-Initial bg=
i . ..e... l?__f &_e Other-Sustained bg=
k | (Total =100%]
w VALUES
: Low Q Median High Q Mission Sub- Obiective Project Worth®
z_ﬂ _ ie_ ) oo Europe-initial w,=
t_ ] 2?_ 9 1_5' Europe-Sustained wy=
p 31_{ 7_7_-{ USA-Initial was ;
' 2 le. R6-25 USA-Sustained ", .
1 o f_f_ ) 1_ 2_“ -__\_f Other-initiai wg= [
‘ ’ 0 7{ ) 1& -5 Other-Sustained wg®
. i *{On a scale of 1 to 100, compare project .
! Note: Feedback values for each r.b, to some “Maximum Contribution” Project.)
g . ! and w are independent of ail
! other r band w values. Median
b valuses of b will be normalized
’ before use :n later computations.
Medianuvah:es of r and w will be B./SPA= j\‘-'/ 7
,‘ used directly.
(BOX RESERVED FOR FEEDBACK INFORMATION)

Form B {Proposed)

Figure 11. Feedback results for the values in Figure 10.
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Rater's Oftice: (check one)

T ACE 1) T DCSLOG (6)
acoa () T DCsOPS 1N
Z TAG (3} G DCsPER (8)
ZTSG (4) O DCSRDA (9)
0 ACs! (5} O ACSAC (0

Rater's Initiais:

Date:

Day/mo/yr

PROJECT IDENTIFICATION AND PROJECT RATINGS

LOCATION PN DESCRIPTION
TURKEY 203 ADMIN BLDG-DET 67/168
__—_—-_——ﬂ
PRIOR RATING RESULTS
(as of Zﬁ/f/f/ )
r VALUES
P
Low Q Median High Q t;q;:::i:.:'{:,.
7.5 78 72725 —
Reistive Contribution
b VALUES of Project to each
. Low Q Median High Q Mission Sub-Objective Sub-Objective (%)
37-; a5 bo Europe-initiai by=
-— - - Europe-Sustained by
15 4o 5o USA-Initial bye
- - - USA-Sustained bs™
! 5 /0 30 Other-initial bg=
- —-— - Other-Sustained bg*
(Total =100%)
w VALUES
i Low Q Median High Q Mission Sub- Obiective Project Worth®
t 33. 7{ L add ‘2. { Europe-Initial w,s
- - - Europe-Sustained wor
7875 92-6 /o USA-Initial wqn
- — -— USA-Sustained war
,p /_‘ ‘Z_:_{ Other-initial wg= ;
- - - Other-Sustained ws-
*{On a scaie of 1 to 100, compare prcject
Note: Feedback vaiues for each r.b, to some ‘Maximum Contribution”” Project.)
and w are independent of atl
other r,b,and w values. Median
values of b will be normalized
before use 1n later computations.
Median values of r and w wiil be B°/$PA- 7‘ ‘ o
used directly.
] (BOX RESERVED FOR FEEDBACK INFORMATION)
3 T R R R R RO R R R R R R R R .

Form 8 (Proposed)

Figure 13. Feedback results for the values in Figure 12.
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Rater's Qffice: (check one)

O Ace (1) O DCSLOG (6)

Rater’s nitials: _______ . ocoa (2) 3O DCSOPS {7
Date: O TAG (3 O DCSPER (8)
' Sevimaine OTSG (4 O DCSRDA (9)
% Q Aacs! (5} O ACSAC (O
PROJECT IDENTIFICATION AND PROJECT RATINGS
LOCATION PN DESCRIPTION
GERMANY 784 BANKING FACILITY-FRANKFURT
PRIOR RATING RESULTS
fasot R l/f/ﬂ )
r VALUES
Low Q Median High Q :;og;::‘:::;m
10 2. 4o "
Relative Contribution
b VALUES of Proio.ct 0 esch
Low Q Median High Q Mission Sub-Objective Sub-Objective (%)
oo loe |ee Europe-Initial by
__Q _____ ? . __o,_ Europe-Sustained by
O O o USA-Initial by*
2 0 ;.9% USA-Sustained by
0_ ________ ? - _? Other-Initial bs' —_—
Q 0 ______ 0 ) Other-Sustained bs-
(Total =100%!
w VALUES
Low Q Median High Q Mission Sub- Objective Project Worth*
/ ) 5.‘__ _lﬂ_ Europe-Initial wqs
- - - Europe-Sustained wo=
- " ) "._ USA-Initial wgs
b - - USA-Sustained war
- - T Other-ininal wg*
- - - Other-Sustained wg
*(On a scale of 1 to 100, compare project
Note: Feedback values for sach rb, I to some “Maximum Contribution” Praject.)
and w are independent of all B
other r,b.and w vaiues. Median
values of b will be normaiized
before use in iatar computations.
Median values of r and w will be B./$PA= Q. 2' 7
used directly.
{(BOX RESERVED FOR FEEDBACK INFORMATION)

Form B (Proposed)

Figure 15. Feedback results for the values in Figure 14,
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2. Enter the decimal equivalent of each ratio in the
appropriate box of the STEP 1 TABLE on Form Al
(Figure 16). Carry fractions out to two decimal places.

3. If one or more of the raters do not submit
ratings, cross out the appropriate column(s) of boxes
in the STEP 1 TABLE of Form Al. (This is very
important.)

4. Use the statistical analysis program desctibed
in Appendix B to compute the low quartile, median,
and high quartile values for each row of the STEP |
TABLE matrix.

5. Record these three values in the appropriate
row of the STEP 2 TABLE on Form Al and on a blank
copy of Form A (as feedback information).

6. Use the m; to a; program in Appendix C to
compute the values a, through as. The input to this
program is the median column of values in the STEP 2
TABLE on Form Al.

7. Record the output (a, through a,) of that
program on Form A in the STEP 3 TABLE of Form
Al and on Form C for later use.

Figure 17 shows the STEP 1 TABLE results for the
data in Figure 3. Figure 18 shows the a, through a,
values from the STEP 3 TABLE of Form Al entered
onto Form C.

Form B Data

This section describes how to process the data
entered by raters on the right side of the Form B
data sheets. Each project will have six to 10 Form B
rating sheets to be processed. The six example rating
sheets for Project Number 414 shown in Figure 6
are used below as an example of how to process
Forin B data:

1. Transfer each value from each Form B to the ap-
propriate box on the Form Bl worksheet (Figure 19).

2. It one or more of the raters does not submit
ratings, cross out that column(s) on Form Bl for that
rater(s). (This is very important.)

3. Use the statistical analysis program described in
Appendix B to compute the low quartile, median, and
upper quartile values for rows r, b, through bs, and
w, through we on Form BI. If a box is crossed off do
not include it in the set of numbers being processed for

that row. However, *ank boxes are equivalent to zero
entries for processing purposes.

4. Enter the results of processing the Form Bl data
on Form B2 (Figure 20). Also enter the respectine
project number on Form B2.

S. Enter these results 1n the feedback section of
Form B along with the project identification infor-
mation for the respective project.

6. Enter the decimal form of the median r value.
the normalized b’ values. and the decimal form of the
median w values in the correct boxes on Form (.

7. Enter the project number at the bottom of
Form C.

Figure 21 is an example of a Form B1 filled in with
values from Figure 6. Figure 22 shows the data from
Figure 21 after being processed and recorded on
Form B2.

Form C Instructions
For each project, certain data from Forms Al and
B2 are transferred to Form C:

1. Take the values a; through ag from the most
recent mission weight evaluation that was done, ie..
from the STEP 3 TABLE of the most recent Form Al
data sheet. Each a, should have a value between 0 and
100. If not, an error has been made.

2. Use the same a, through a, values for every
project. The a; values in Figure 18 were taken from
Figure 17.

3. The b', w, and r values in Columns 2. 3, and 4 of
Form C vary from project to project; therefore, enter
the appropriate project number on each Form C.

4. Use the decimal form of the median r values
(not the % form). Take this value from the STEP |
TABLE of the most recent Form B2 computation
for that project.

5. Take the values b, through be from the STEP 3
TABLE of the most recently created Form B2; the
values w, through w, are the decimal form of the
median values from the STEP 4 TABLE. These r.
b, and w variables can have values from 0 to 1. If
they do not, an error has been made.
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PROCESSING INSTRUCTIONS FOR FORM “A” INPUT DATA

Initials:____________ Date Processed:

STEP 1: Enter into the respective box below the decimal equivalent {to the nearest 0.01) of each
ratio from basic input Form A,

STEP 1 TABLE

- &, 8 g, @ s
~ ~ ~N 0 Q Q~ <
¢ /Ss/ &/8/ 8/ 8/ F/F/ & g
T o /A A </ Q Q Q & <
EUR/USA
OTH/USA
EUR: I/S
USA: I/S
OTH: /S

STEP 2: Using the program ‘’Statistical Analysis,” compute the Low Quartile, Median, and High Quartile

values for each row of numbers above and record resuits in the Step 2 table below and on
Form A (as feedback information.)

STEP 3: Using the program, “‘m; t0 a,,”" compute a, through ag (to the nearest 0.01) and record the six
values on Form A (as feedback information), in Step 3 table below, and on Form C.

STEP 2 TABLE STEP 3 TABLE

MISSION

row|oBJECTIVE | Lowa | MEDIAN | HiGH Q| WEioTe
1 | EURMUSA |ly: my: hy: ay:
2 OTH/USA 12: my: h2: ay:
3 EUR:I/S I3: mq: h3: ag:
4 | USA:l/S I4: Myt hy! ay:
5 | OTH:/S  |lg mg: hs: ag:
36:

Form A1 (Prt;posed)

Figure 16. Form Al.
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PROCESSING INSTRUCTIONS FOR FORM “A” INPUT DATA

Initials: Date Processed :m

STEP 1: Enter into the respective box below the decimal equivalent (to the nearest 0.01) of each
ratio from basic input Form A,

STEP 1 TABLE

SN YA oc’@ Q"’s s v@ o
EUR/USA | &f % | % | 2| 2 50
OTHUSA | 2 \ L Z |/ |et 2 \ / /o \/
EUR: 1S | 4, 7

JANIPZVAN
lf

STEP 2: Using the program ‘‘Statistical Analysis,” compute the Low Quartile, Median, and High Quartile
values for each row of numbers above .and record resuits in the Step 2 table below and on
Form A (as feedback information.)

UsA: IS | . & 7\ 251125\ 05 |0-33
otH: us |}, 3% 3 1l |3 033

STEP 3: Using the program, “‘m; to a;,” compute aq through & (to the nearest 0.01) and record the six
values on Foim A (as feedback information), in' Step 3 table below, and on Form C.

STEP 2 TABLE STEP 3 TABLE _
ROW | OBJECTIVE LOw Q MEDIAN HIGH Q Van|ISGsI|-l9I";

1| EURUSA {10 R |mp B h: 4 ay: 2‘.3’
2 | OTH/USA |1y | my 2 |hy 2 [ ay: 13.62
3 | EUR:/S ly: A, | ™ g.‘? I i g 26
4 USA:I/S Ia o.i my: [,Z£ hg: @ a3 2.4/
5 1 otHiuis |l | |™s B hs' 4 35 Qo . OO

ag: " 33

Form A1 (Proposed)

Figure 17. STEP | TABLE results for the data in Figure 3.
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O =24 Xl s e i v -

- B T L

PROJECT 8/C COMPUTATION SHEET

Compute the Benetit Cust Ratios (t:o/c)1 through (b/c)s by muitiplying the values in the boxes. Blank boxes
equal zero. Sum the six (b/c), ratios to get BR/SPA,

N N
@ N
~ e & 3 9’
> ;Z
&\5\' ,\\o/\e OQ" <& Initiais.
s S S So
SN R
Calle) N
QO ‘b 0'?\3Q Qdé" s Date Processed: m
NP o5 &S '
§ > NN < @ T Q¢
QN NE G S
S~ v& S Y & &
T o ~ S > V? ~ C? Q
¢ Q‘flo £ Q‘y S &«
& o‘( A \eo § Q ’9
X X X =
39| * |o7 I.0 )0 as.47
bicy |
{ay) tb}) (wy! ()
X X X = .
13-‘3] 03 05§ 1.® 225
P (b/C,Q
(32) (b2) lwz) {r)
2| * o | X o | X |1e| = _©2_ _
- (b/c)q g
(a3 (bg) (ws) {r) ‘L‘I
@
-
5
Ter| X 10| X o | * |Le] = 2 e
- (b/c)d s
(34) (bd) (Wd) {r) a
250l X0 | x o | X |1o] = o
Y (b/C’s
(35) {bg) (wg) {r)
4
7-33 xlo| x |e| X |fo] > —2-
- (b/clG
tag) (bg) (wg) tr)
PN: ‘f ,4 SUM= 27' 7; = B, /SPA

Form C (Proposed)

(Enter on Form B)

Figure 18. Form C filled in with values from Forms Al and BI.
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PN:

PROCESSING INSTRUCTIONS FOR FORM “B” INPUT DATA

lnitials:_______ Date Processed:

W1:

Wz:

Wai

W4:

Ws:

Ws:

Transfer the individual ratings from Forms B to the respective boxes above. Cross out (x)
any columns for which no ratings wers made. Continue processing on Form B2,

Form B1 (Proposed)

Figure 19. Form Bl.
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PROCESSING INSTRUCTIONS FOR FORM"“B-1" DATA

PN. Initials: Date Processed:

STEP 1: Using program “*Statistical Analysis,” compute the Low Quartile, Median, and High Quartile values
for the "r"’ values on Form B-1. Enter results here and on Form “B’' (as feedback information.)

r Low Q. (%) Median (%) High Q. (%)

Enter the decimal form of the Median Value of “r'"* on Form Cn six places.

STEP 2: Using the program “Statistical Analysis,”” compute the Low Quartile, Median, and High Quartile

values for rows b, through b6 on Form B 1 and enter results in the Step 2 table below and on
Form B (as teedback intormation.)

STEP 3: Using the program "‘Normalize b " compute the decimal form of the normalized values of b

and
enter them (n the Step 3 table below and on the B/C Computation sheet, Form C. I

‘ STEP 2 TABLE STEP 3 TABLE

Low Q | Median | High Q Normatized
{%) (%) (%) Median
b, by
by. bé
' b3: bg
: ba: . by
bg: b
g 1 A

STEP 4: Using program “Statistical Analysis’ compute the Low Quartile, Median, and High Quartie values
for rows w, through wg of Form B-1. Enter results in the Step 4 table below and on Form g

las feedback intormation.) Enter the decimal form of the Median w, values on the B/C Computation
sheet, Form C.

STEP 4 TABLE

Low Q | Median | High Q
(%) (%) (%)

W.'I

; W25

W32

W4Z

WSI

Ws.'

Form B2 (Pioposed)

' Figure 20. Form B2.
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PROCESSING INSTRUCTIONS FOR FORM “B” INPUT DATA

4 l “f‘ Initials:ﬁz_ Date Processed: m

w-':

/\ b0 |70 |70 | 85| 90 |3o

/ X%/ \ X/ Ho |30 |30 | 16 | 10 |éo

AWVAVAN

y V

A A 9o | /oo | 100 | oo | 100 75
b0 | Ivo| éo | 4o | 30 | /0O

<\ JI\ /I\ /
Y

W3:

VAR
e [ATATA

\/
V.
A
STAVVAVVAVA

wg: \[V v

Transfer the individual ratings from Forms B to the respective boxes above. Cross out (x)
any columns for which no ratings were made. Continue procsssing on Form B2.

" Form B1 (Proposed)

Figure 21. Form Bl filled in with values from Figure 6.
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PROCESSING INSTRUCTIONS FOR FORM"“B-1” DATA

PN H l‘{ Initals. —ﬂer Date Processed: m

STEP 1 Using program ‘‘Statistical Analysis,”” compute the Low Quartile, Median, and High Quartile values
for the 1" values on Form B-1 Enter results here and on Form “B** {as feedback information.)

v towa F708 0 Medan  [O2 o wgha_ |02 % r

Enter the decimal form of the Median Value of “r’’ on Form Cin six places.

STEP 2: Using the program “Statistical Analysis,” compute the Low Quartile, Median, and High Quartite
values for rows b, through b6 on Form B-1 and enter results in the Step 2 tabie below and on
Form B (as teedback nformation.)

STEP 3. Using the program ‘‘Normalize bi“' compute the decimal form of the normalized values of b, and
enter them in the Step 3 table below and on the B/C Computation sheet, Form C.

STEP 2 TABLE STEP 3 TABLE
Low Q | Median | High Q Normalized
(%) (%) (%) Median
4
"W §2-§| 7o |94-25 by | O« 70
4
| “2 13,75 32 | 45 5 lo.30
; Dg - - - bg -
hd‘ - - - b’4 -
4
I)S - - - b5 -
i 7
! b - - - b -
i

STEP 4: Using program ‘“Statistical Analysis”” compute the Low Quartile, Median, and High Quartile values
for rows w, through wg of Form B-1. Enter results in the Step 4 table below and on Form 'B*
(as feedback information.) Enter the decimal form of the Median w; values on the B/C Computation
sheet, Form C. -

STEP 4 TABLE

| Low Q | Median | High Q
(%) (%) (%)

“1"18¢.251 /oo | Joeo
"2 1375 55 | /o0

wa: - - -
i w, - - -
wg! - - -
) Form B2 (Proposed)
| ;
Figure 22. Datua from Figure 21 transterred to Form B2 |
32

g —— - >




LT

Lol i

e A ———

|

[ ]

6. After all values are entered, compute the values
(b/c)y through (bfc)e as the simple product of the
numbers in the boxes in each row. Record these values
on Form C to the nearest hundredth (0.00).

7. Sum the values (b/c); through (b/c)e to get
Bg/C = By/$PA. Enter this sum at the bottom of
Form C and at the bottom of Form B. The b’, w, and
r data from Figure 22 were processed in this manner;
the results are shown in Figure 18 and in Figure 7.

Data Processing Exercise

The reader is encouraged to process the data from
Figures 8, 10, 12, and 14. The correct By /SPA ratios
for these data are shown in Figures 9, 11, 13, and 15,
respectively.

4 CONCLUSION

The Facilities Readiness Quantification Model can
be used to determine the relative readiness merits
of selected MCA programs. If the model is to provide
accurate results, at least six raters must participate.
Rater data can be processed either manually, or by using
the model algorithms on a programmable calculator.

GLOSSARY

a;: mission weight of the ith mission.

Bp: benefits to readiness.

B/C: benefit/cost.

b.: the fractional portion of a project’s

benefits that are assigned to the ith
mission (expressed as a decimal).

Cy: that part of the cost of a funding entity
attributable to readiness.

CERL.:

COA:
COE:
CRRC:

DCSLOG:
DCSPER:

EUSA:

FR:

STD:

TAG:
TI:

TRADOC:

TSG:

USAREUR:

(wi)j:

$PA:

the estimated total cost of a funding
entity.

US. Army Construction Engineering
Research Laboratory.

Controller of the Army.
Chief of Engineers.

Construction Requirements Review
Committee.

Deputy Chief of Staff, Logistics.
Deputy Chief of Staff, Personnel.
Eighth US. Army.

force readiness.

the fractional part of the cost of the jtb
funding entity that does not buy

readiness benefits. Note: m; also can be

described as the “complement of r;."

Military Construction, Army {(appro-
priation)

the fractional part of the cost of the jth
funding entity that does buy readiness
benefits.

standard (maximum contribution stan-
dard).

The Adjutant General.

Texas Instruments Corporation.
Training and Doctrine Command.
The Surgeon General.

U.S. Army, Europe.

the relative worth of the j funding
entity when compared to the maximum
contribution standard for the ith mission
area.

dollars, programmed amount.
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APPENDIX A:

GENERAL INFORMATION ON THE TI-59 CALCULATOR*

Placing the T1-59 Calculator into Operation

The instructions in this appendix and Appendices B
through D assume the user has access to a Texas Instru-
ments (TI)-59 programmable calculator, a Tl PC-100C
print cradle, a TI Math Module, TI-59 magnetic cards,
and the Tl manuals listed below. (The system is shown
in Figure Al))

Personal Programming - A Complete Owner’s Manual
for TI Programmable 58/59 (Texas Instruments
Corporation, 1977).

Math/Utilities - Using the Power of Your Solid State
Software Module (Texas Instruments Corporation,
1978).

Texas Instruments—Print/Security Cradle PC-100 C
(Texas Instruments Corporation, 1978).

First ensure that a TI math module is installed in
the TI-59 calculator. Next, store the dust cover for the
PC-100 calculator mounting bracket in the right side
of the storage compartment on the PC-100 printer.
Remove the battery pack from the calculator and put

*The instructions given in this appendix and Appendices
B through D assume the user implements the program on a
Texas Instruments (T1)-59 calculator. However, the algorithms
described in this report can be adapted to programs for similar
programmable calculators.

it into the left side of the storage compartment. The
battery pack fits only one way. The flat side should
face up and the slot should be to the left.

Put the key in the PC-100 lock and turn it fully
counterclockwise. Then put the T1-59 on the mounting
bracket and press down and toward the back of the
PC-100. Hold the calculator in this position and turn
the key a half turn clockwise to lock the calculator in
place. If the calculator is correctly positioned, the key
should turn easily (see Figure Al). Connect the printer
to a standard 115-V outlet. Slide the switch on the
right side of the printer to the rear to turn the printer
on. Then turn the calculator itself on by putting the
on/off switch in the “on” position. Both instruments
must be “on” for the system to work. The programs
listed in Appendices B, C, and D will not work without
the printer attached to the calculator,

Recording a Program

Once the calculator is operational, any of the
programs listed in Appendices B, C, and D of this
report can be keyed-in. Only one of these programs
should be stored at a time in the calculator, because
all three programs use some of the same label keys.
Certain program data also must be entered for the
statistical analysis program described in Appendix B.

It is advisable to record all programs on magnetic
cards so they will not have to be keyed-in each time
they are needed.




S
R

Figure Al. TI-59 system.
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APPENDIX B:
STATISTICAL ANALYSIS PROGRAM

Using the Program

This appendix describes how to use the statistical
analysis program after the program steps and program
data have been entered into the calculator (as described
in Appendix A). Figure Bl shows how to use the
program to process the first line of data in Figure 17.
The resulting printout is keyed to each step of the
process. Figure B2 shows how the first line of data
in Figure 21 would be processed. The program actually
can be used to find the quartile value of a sequence of
up to 32 input values. If more than 32 values are input,
however, some of the program data in registers 33
and beyond will be erased. This will adversely affect
the printout messages. On the other hand, at least
three values must be input for the program to work
correctly. Each row of data in Figures 17 and 21 would
be processed separately, following steps 1 through 3 of
Figures Bl or B2 for each row of data.

Program Steps/Data Required
Before using the statistical analysis program, the
TI-59 steps in Figure B3 must be entered into cal-

culator memory, and the data in Figure B4 must be
entered into data storage registers 33 to 59. Note: this
program also requires that the math module be in the
calculator at the time the program is executed.

Algorithms Used

This section describes the algorithm for determining
the low quartile values (V,), the median value (V,,),
and the high quartile value (V,) for a sequence of
numbers. First, the N input values (V;) are sorted into
low to high sequence (V| to V,). Then, 1 = (n+l)/4 is
assigned as the low quartile index number; m = (n+1)/2
is assigned as the median index number; and h =
(n+1)(3/4) is assigned as the high quartile index num-
ber. These three index numbers—1, m, and h—are all
integers only when N =3,7,11,15,19, 23, .. . etc.
For all other values of N, some of the index numbers
will have a fractional component. For these cases, the
index numbers (I, m, or h) are separated into two
parts—an integer part (i) and a decimal part (0.d). The
quartile value being computed is the value of the ith
number plus the quantity (0.d) (V,,, — V;). The manual
use of this algorithm is demonstrated in Figures BS
and B6.

Problem Statement: Compute the low quartile value (V}), the median value (V,,), and the
high quartile value (V) for the first row of data in Figure 17, i.e., for input values of

4,3,3,2,2,4,and 50.

STEP PROCEDURE ENTER PRESS DISPLAY

1 Initialize the
program

2 Enter each input
value and press
A in turn for
each value entered

O RN WWS

3 Compute/output
answers

TI-59
PC-100 PRINTER

RST ENTER VALUE, PRESS A

>E>>P>p> o

0. (FOR EACH VALUE} . ..
THEN PRESS B TO COM-
PUTE. .. DO THIS NOW!

ChNwPpUWLR

Banppwws

COMPUTING. . . WAITI

LOW Q VALUE=
2.

MEDIAN VALUE=
3.

TOP Q VALUE =
4. 4.

Figure B1. Example problem no. 1 for the statistical analysis program.
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Problem Statement: Compute the low quartile value (V). the median value (V). und the
high quartile value (V) for the first row of data in Figure 21.i.e.. for input values of
100, 100,90, 100, 100, and 100.

TI-59
: STEP PROCEDURE ENTER PRESS DISPLAY PC-100 PRINTER
1 Initialize the RST ENTER VALUE, PRESS A
programn 5 . {FOR EACH VALUE} . ..
THEN PRESS 8 TO COM-
2 Enter each input 100 A 100. PUTE. .. DO THIS NOW!
value and press 100 A 100. 100.
A in turn for 90 A 90. 100.
each value entered 100 A 100. 90.
100 A 100. 100.
' 100 A 100. 100.
100.
3 Compute/output B COMPUTING. . . WAITI
answers
LOW Q VALUE=
975
‘ MEDIAN VALUE=
100.
TOP Q VALUE=
100. 100.

Figure B2. Example problem no. 2 for the statistical analysis program.
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000 7e (gL
goé 11 A 078 38 38 230 59
02 5 INT
003 3¢ bem 079 69 up 35 N 231 67 gg
004 ge "in 080 01 oy 156 42 st 232 17 g*
005 11 f 081 43 RcL 157 24 20 233 43 gy
006 91 R/S ges 39 39 138 69 0p e 23
00y ae RsS 083 69 op 153 o9 ﬂg 235 S9 N7
08 13 o 08¢ 02 02 160 43 ReL 236 42 srg
009 32 oin 085 43 RCL 161 51 "5 30 8 2
010 06 06 087 &9 p° 2 63 07" 55 &
o 1o
012 23 oir 088 03 03 164 3 rer 2t
15 3R 085 43 RcL 165 53 RSt 241 42 s10
014 26 LpL 030 41 43 166 69 2 245 B
o135 1518 091 63 pp 65 o3 9 243 73 pCe
016 03 3 092 04 04 168 43 pOZ 248 29 29
017 63 gp 093 €3 op 169 48 48 a0 3.8
018 17 17 094 05 ¢S 170 ;9 48 246 73 Res
019 47 cns 995 eswmp 71 03 " S 3
918 47 cn 026 o3 o 171 03 03 248 54
021 69 op oo 13k 173 43 "5 550 o3 ;
L 0% 43 ML 173 43 45 250 02 2
S22 11 035 2 o 174 69 op 251 54 |
024 42 sTD DA 176 69 oot 533 3250
' ges 4z s ot 4 k& 176 69 op 253 3¢ 39
; 026 42 st 102 43 43 178 3¢ pog 235 le L8
‘ S2¢ 12 50 103 &9 on 178 36 pon 255 10 g-
: %27 3 3t 103 63 °hs 173 06 06 256 43 Ry
i 029 32 32 foe 43Rt 181 7 g 23 23 a8
j 533 22 32 106 49 58 181 76 1m 238 22 1Ny
3 031 68 NDP 107 e up 183 29 20 B
3 932 68 NDP 158 93 o3 188 23 Gi 261 9250
° 43 PCL 18 c*
o3 35 & {10 50 o 19s 22 o 265 5%
op 4 24
! 033 & or 12 o3 %, 187 22 1w 264 59 IN7
3 83 00 oo 115 o8 28 188 39 Iny 265 42 gyg
038 45 45 {14 05 0s 199 67 E9 266 31 31
0g s 15 25 ciR 191 43 R Zes o |
] 03 & or 1e o LR 191 43 rey 268 a1
o4r o3 R i 76 LoL 193 55 (o8 g?og g
0
g:g zg u;a s 03 3 {gg ;2 STo 274 32 32
043 &, 120 32 x: 100 8; 27 272 7 RC#
045 43 ReL 121 43 rcL 197 ! 274 % %
046 47 47 122 00 00 198 g’ ) i 3 e
oy 2 123 22 1Hy 195 39 <) 275 73 Ra
o4 &yoe. 126 77 g 200 25 39 e N
o 930 125 86 STF 201 2328 217 42 s10
%G 3y 33 126 29 cp 202 28 > 278 37 33
051 69 np 127 43 Rer 203 75 28 273 34
052 04 04 128 00 00 204 73 ge 250 42510
033 69 op 129 42 s1p 205 27 "3y 281 32 3
054 03 Ths 130 23 23 206 42 sto 282 43kcL
035 o3 0o 131 43 poy 207 27 27 283 24 24
0% 00 00 132 0o oo 208 34 > Zes 22 1wy
a57 43 RCL 133 85 205 42 s1g 283 %9 INT
058 33 34 134 01 210 28 28 236 &3 x
059 69 up 135 54 211 43 RCL a7 43R0
060 07 o1 136 55 - 212 26 26 288 32 32
061 43 kel 137 04 4 213 22 1wy 289 85 4
062 35 3% 138 54 214 59 Ny 230 43 ReL
. 063 69 np 139 42 s1p 215 68 x 291 31 3y
064 02 p2 140 26 24 216 43 RCL 22 54
oes 92 42 141 43 ReL 217 23 28 237 251D
[ T 142 00 op 218 8% & 234 2 '3
[ PR 41 8y, 219 43 ReL 2395 26 .y
B o) g M4 0s 220 27 27 236 39 PRy
N6 4y ey Y ne 221 54 s 390 98 Ady
6o a0y f46 Yy 232 s1o 298 69 gp
7L 69 e anone 223 23 g Sog 090
072 04 54 76 18 33 %
973 65 pp 3842 510 72 b o8 33 s
074 03 05 130 25 2% 226 29 cp 305 &
azs 69 ap 151 43 Ry 227 43 ey 303 01 ¢y
076 00 00 132 26 2¢ 228 23 25 gg; ;3 kL
077 43 ReL 153 65 «x 229 22 1NV 306 5; .,2‘ (

Figure B3. Ti.59 steps required for the statistical analysis program,
{
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Problem: Determine the low quartile value (Vy), the median vatue (V) and the high quartile value
(Vh) for the following numbers: 00, 22,16, 16, 1. 5, and 0.

Step 1 Arrange numbers low to high.

S M T -

i 1 2 3 4 5 6 7 (N=17) :
\7 0 0 1 5 16 16 22 |
Step 2: Compute 1, m, and h. ’
N+1 8 N+1 E
=— _ =Z=2:m=——=4;h=(N+ 3 = .
1 3 3 2; 2 ( 1)(3/4)=6 31

Step 3: Compute V|, V. and Vy.

.
V| =V, =0,ic., the 2nd value in the chart; i
3 i
Vin = Vo = 5, 1e., the 4th value in the chart;
Al
Vj, =V, =16, i.e., the 6th value in the chart. :
Figure BS. Simple example of how quartile values are determined.
Problem: Determine the low quartile value (V)), the median value (Vy,), and the high quartile value
(Vh) for the following numbers: 13.7,12.1,15.5,11.5,14.2, 8.1, 5.2, 21.3,and 15.5
Step 1 Arrange numbers low to high.
i 1 2 3 4 5 6 7 8 I(N=9)
v, 5.2 8.1 11.5 121 13.7 14.2 1585 15.5 21.3
Step 2: Compute I, m, and h.
N+1{ N+1
I = ul 2-1/2;m= -»2-—=5;h =(N+1)3/4)=7-1]2
Step 3: Compute V|, Vo and Vi,
V| =V35=Vy+{0.5)(V3—Vy) =8.1+(5)I1.5-8.1)=9.8
Vin = Vs=13.7
Vp = V5= V7+(0.5)(Vg — V7) = 15.5 + (0.5)(15.5 - 15.5)=15.5 .
Figure B6. Complex example of how quartile values are determined. ) ,
3}
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APPENDIX C:
m; TO a, PROGRAM

Using the Program

This appendix describes how to use the m; to
a; program after the program steps have been entered
into the calculator. Figure C1 shows how to use the
program to process the median ratio values in the
STEP 2 TABLE of Figure 17. The resulting printout
is keyed to each step of the process.

Program Steps Required

Before using the m; to a; program, the program
steps in Figure C2 must be entered into the calculator
memory .

Algorithm Used
The median ratio values, m, through myg, in the
STEP 2 TABLE of Form Al (see Figure 17) are

converted to the mission weights. u through a,.
the STEP 3 TABLE (on the same form) according to

the following algorithms:

_ nly ny i PPN
a'_m,+l my +my + ! X100 frg
1 ny
= X 100 [EqC2
% my+l m +m, +1 [EqC2]
my I X
= X
% mp+1lm +m+1 100 [EqC3]
! l X100 [EqC4
a4_m4+lm,+m2+l [Eq C4]
ng m,
dg = - q €S
s mg + 1 omy +my + 1 X100 kq €5]
| m,
a, = X - .
% e Tmam 1 100 [kacCol

Problem Statement: Compute the six values of a;, given the five median values of m; from

the STEP 2 TABLE of Figure 17.

STEP PROCEDURE ENTER PRESS

1 Initialize the RST
Program E'

2 Input m 3 A

3 Input my 2 B

4 Input ms 2,67 C

5 Input my 1.25 D

6 Input mg 3 E

7 Compute and A’
Output a3

TI-59
DISPLAY PC-100 PRINTER
3.
2.
2.67
1.25
3.
‘M TO A’ PROGRAM IS
COMPUTING. . ... WAIT
INPUT WAS :
3.00 M1
2.00 M2
267 M3
1.25 M4
3.00 M5
OUTPUT IS
36.38 At
13.62 A2
9.26 A3
7.41 A4
25.00 AS
999 8.33 A6

Figure C1. Example problem for the m, to a; program.
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APPENDIX D:
NORMALIZE b PROGRAM

Using the Program

This appendix describes how to use the normalize
b program after the program steps have been entered
into the calculator. Figure D1 shows how to use the
program to process the median b values in the STEP 2
TABLE of Figure 22. The resulting printout is keyed
to each step of the process.

Program Steps Required

Before using the normalize b program, the program
steps in Figure D2 must be entered into the calculator
memory.

Algorithm Used

The median b values in the STEP 2 TABLE of Form
B2 (see Figure 22) are in percentage form and do not
always sum to 100 percent. The algorithm for this
program is to sum the median b values in the STEP 2
TABLE of Form B2, to divide each median b value by
this sum, and then to divide the results by 100 to
convert to decimal form. The sum of the resulting
six b’ values is 1. The following equation applies:

6
b/(100 = b=’ [Eq D1}
l=

Problem Statement: Compute the normalized values b’ for the median b; values in the

STEP 2 TABLE of Figure 22.

STEP PROCEDURE ENTER PRESS

1 Initialize the RST
program E
2 Input median b 70 A
3 Input median by 30 B
4 Input median by 0 C
5 Input median by 0 D
6 Input median bg 0 A’
7 Input median bg 0 B’
8 Compute and D’
output b’

TI-59
DISPLAY PC-100 PRINTER
70.
30.
0.
0.
0.
0.
‘NORMALIZE B’ PGM IS
COMPUTING. . . .. WAIT.
INPUT WAS
70.00 81
30.00 B2
0.00 B3
0.00 B4
0.00 85
0.00 86
NORMALIZED B VALUES=
0.70 81
0.30 B2
0.00 83
0.00 B4
0.00 85
999 0.00 B6

Figure D1. Example problem for the normalize b program.
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APPENDIX E:
BLANK FORMS
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Rater’s Initials:

Rater’s Office: {check one)

Data:

(Day/mo/yr)

PRIOR RATIOS ASSIGNED

0O ACE (1) 0 DCSLOG  (6)
QO COoA (2) g ocsops (7
O TAG (3) O DCSPER  (8)
O TSG (4) O DCSRDA  (9)
O ACst (5) O ACSAC (0

RELATIVE IMPORTANCE OF READINESS SUB-OBJECTIVES

(BOX RESERVED FOR FEEDBACK INFORMATION)

las of: ) Reiative Significance
Mission Sub-Objectives Being Compared (Ratio)
Low Q Median High Q
S European Theater / USA ———
......... All Other Theaters / USA ——
........... Europe: Initial / Sustained
.......... USA: Initial / Sustained —
Other: Initial / Sustained
ARMY READINESS TO
ACCOMPLISH MISSIONS
I lf —1 :
iN EUROPEAN IN USA IN ALL OTHER
THEATRE THEATERS
DURING DURING DURING DURING DUR!ING DURING
INITIAL SUSTAINED INITIAL SUSTAINED INITIAL SUSTAINED
BATTLES CONFLICT BATTLES CONFLICT BATTLES CONFLICT
Rl R L R a3® 3= 3g= 1"

Pat—

Form A (Proposed)
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PROCESSING INSTRUCTIONS FOR FORM “A” INPUT DATA

Initials: Date Processed:_

STEP 1: Enter into the respective box below the decimal equivalent (to the nearest 0.01) of each
ratio from basic input Form A,

STEP 1 TABLE

e, 8, &, 8, 5
-
S/e/e /e /) 8/)S /& /L)) ¢
S/ s/ L/ 8/ 8/ E/EF /)& &
< < \g IN < Q Q Q § g
EUR/USA
OTH/USA
EUR: I/S
USA: I/S
OTH: I/S

STEP 2: Using the program ‘‘Statistical Analysis,” compute the Low Quartile, Median, and High Quartile
values for each row of numbers above and record resuits in the Step 2 table below and on
Form A (as feedback information.)

STEP 3: Using the program, “'m; to a;,"” compute a, through 4 {to the nearest 0.01) and record the six
values on Form A (as feedback information), in' Step 3 table below, and on Form C,

STEP 2 TABLE STEP 3 TABLE

MISSION

ROW|OBJECTIVE | LOWQ | MEDIAN | HIGH Q WE,’},‘HTS
1 | EURMSA |y m,: hy: 3y
2 | OTH/MSA |l my: hy 3
3 | EUR:S iy my: h3: a3
4 | usais  |lg my: ha: 3%
5 | oTHis |5 mg; hs' 3
36:

Form A1 (Prépoud)
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B

Rater’s Otfice. (check one)

O ACE (1) O OCSLOG (6)
—_—— acoa (2 0 ocsoPs (1
OTAG (3 O DCSPER (8)
O TsSG (4) 0 DCSRDA (9}
Q ACs!H {5) O ACSAC (D)

PROJECT IDENTIFICATION AND PROJECT RATINGS
LOCATION PN DESCRIPTION

Rater’s Initals:

Date:

Day/mor/yr

PRIOR RATING RESULTS
{as of )
r VALUES
) Project Relevance
Low Q Median High Q to Readiness (%)
I v A r=
Relative Contnbution
b VALUES of Projo_ct to each
! Low Q Median High Q Mission Sub-Obijective Sub-Objective (%)
___________ Europe-initial by=
__________ Europe-Sustained by=
___________ USA-inital b3=
| USA-Sustained by=
i ‘ e Other-Intual h5=
S | Qther-Sustained b5=
(Total =100%)
w VALUES
Low Q Median High Q Mission Sub- Objective Project Worth*
Europe-initial wys
Europe-Sustained wo=
USA-inmitiai wa=
USA-Sustained wWar
Other-initial wg=
Other-Sustained wg"
*(On a scale of 1 to 100, compare project
Note: Feedback values for esch r.b to some “Maximum Contribution’ Project.)
and w are independent of all —_———— T
other r.b,and w values. Median
values of b will be normalized .
before use in later computations.
Median values of r and w will be B./$PA=
used directly.
(BOX RESERVED FOR FEEDBACK INFORMATION)
e ]

Form 8 (Proposed)
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PROCESSING INSTRUCTIONS FOR FORM ““B” INPUT DATA
PN: Initiais: —_— Date Processad:

(<} ‘{a & g
9 w 3 ¥
¥ o ¢ ) & S & 5
$/8/8/8 /) &) ¢

TR TR TR T T Thr Y e T T e - -
AN ) B ATRRNEES | 3o

e AR A

PP S S
o
[+

Transfer the individual ratings from Forms B to the respective boxes above. Cross out (x)
any columns for which no ratings were made. Continue processing on Form B2,

Form B1 (Proposed)

T e T T
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PROCESSING INSTRUCTIONS FOR FORM"B-1” DATA

PN: Initials: Date Processed:

STEP 1: Using program ‘‘Statistical Analysis,”” compute the Low Quartile, Median, and High Quartile values
for the “r™ values on Form B-1. Enter results here and on Form "B’ (as feedback information.)

r LowQ. (%) Median (%) High Q. (%)

Enter the decimal form of the Median Value of “r"* on Form Cin six places.

STEP 2: Using the program “Statistical Analysis,” compute the Low Quartile, Median, and High Quartile
values for rows b, through bS on Form B-1 and enter resuits in the Step 2 table below and on
Form B (as feedback infarmation.)

STEP 3: Using the program “'Normalize b;,”" compute the decimal form of the normalized vaiues of b

. and
1
enter them in the Step 3 table below and on the B/C Computation sheet, Form C.

STEP 2 TABLE STEP 3 TABLE

[ Low Q | Median | High Q Normalized
(%} (%) {%) Median
by: b"
by: b5
by bg
by: 3
bsz bg
bsz bg

STEP 4: Using program "Statistical Analysis’* compute the Low Quartile, Median, and High Quartile values
for rows w4 through wg of Form B-1, Enter results in the Step 4 table below and on Form 8"
{as feedback information.) Enter the decimal form of the Median w; values on the B/C Computation
sheet, Form C.

STEP 4 TABLE

Low Q | Median ) High Q
(%) (%) (%)

W1Z

W2:

W3.‘

w4:

Wsl

WBZ

Form B2 (Proposed)
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L2

PROJECT B/C COMPUTATION SHEET

Computs the Benefit Cost Ratios (b/c)' through (b/c)e by muitiplying the values in the boxes. Blank boxes
ecuai zero. Sum the six (b/c); ratios to get 8,/SPA.

S RY
~ < l.\"\
B g, S & R
c‘f’\s /§,S\ N D Initials:
T ¢ S &
£ £ S& S
Lo §§’ oY &S Date Processed:
LN (S < L ~ .5
v > NS “ D LS
BNTe) S KON QD A&
NP R NI S&
b \é > & 3 s oL
g S NN & N &S
s AE $ Q
X X X =
(ble) |
(ag) (b3) (wy) r
. X X X =
, (b/C’z
(ag) (bg) (wy) {r)
\ X X X = _
(blc)y &
(aq) (b3) (wa) (r) i‘c
@
| ot
1 3
: X X X = e
- (b/c), -
b
(a,) (by) {wy) (r) §
X X X =
\ ' (b/c)
i (ag) (bg) (wg) (r ®
[}
! Y
i X X X =
| —
k- (b/c)
& (ag) (bg) (wg| (e s
PN: SUM= = B_/$PA
{Enter on Form B8) n/S
‘ Form C (Proposed)
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Chief of Engineers
ATTIN:  lech Monitor
ATTN:  DAEN-ASL-L (2)
ATTM:  DAEN-CCP
ATTR:  DAEN-CW
ATIN. DAEN-CWE
ATIN.  DAEN-CMM-K
ATTN UAEN-CWO
ATIN.  DAEN-CWP
ATTN:  ODAEN-MP
ATTN:  DAEN-MPC
ATIN: DAEN-MPE
ATTN:  DAEN-MPO
ATTN:  DAEN-MPR-A
ATTH:  UAEN-RD
ATTN:  DAEN-RDC
ATTN:  DAEN-ROM
ATIN:  DAEN-RM

ATTN:  DAEN-IC
ATTN:  DAEN-ICE
ATTN: DAEN-2CI

ATTN:  DAEN-2(M
FESA, ATYN: Library 22060

US Army Engineer Districts
ATIN:  Library
Alaska 9950)
Al Batin 09646
Albuquerque 87103
Baltimore 21203
Suffalo 14207
Charleston 29402
Chicago 60604
Oetroit 48231
Far East 96301
Fort Worth 76102
Gslveston 77550
Muntington 25721
Jacksonville 32232
Japan 96343
Kansas City 64108
Little Rock 72203
L0s Angeles 90053
Loursvilie 4020}
Memphis 38103
Mobile 36628
Nashville 37202
New Orleans 70160
New York 10UQ7
Norfolk 23510
Omaha 68102
Phtiadeiphia 19106
Pittsburgh 15222
Portland 97208
Riyadh 09038
Rock !sland 61201
Sacramento 95814
San Francisco 94108
Savannah 31402
Seattle 98124
St. Louis 63101
St. Paul 55101
Tulsa 74102
Vicksburg 39180
walla wWalla 99362
Wilmington 28401

US Army Engineer Divisions
ATTN:  Library

Europe 09757
Huntsville 35807
Lower Mississtppi Valley 39180
Middle tast 09038
Middle East (Rear) 22601
Missour! River 68101
New England 02154
North Atiantic 10007
North Central 60605
North Pacific 97208
Onrio River 4520
Pacific Ocean 96858
South Atlantic 30303
South Pacific 941)1
Southwestern 75202

US Army Europe

HQ, 7th Army Training Command 09114
ATIN,  AETTG-DEM (S)

HQ, 7th Army 00CS/Engr. 09403
ATTN:  AEAEN-EH (4)

Y. Corps 09079
ATTH:  AETVDEW (5)

YII. Corps 09154
ATTN:  AETSDEW (5)

213t Support Command 09325
ATTN:  AEREM (5)

Beriin 09742
ATTN:  AEBA-EN {2)

Southern turopean Task Force 09168
ATTH:  AESE-ENG (3)

ngtaitation Support Activity 09403
ATTN:  AEUES-RP

CERL DISTRIBUTION

8th USA, Korea

ATTN:  EAFE (8) 96,0l
ATTN: EAFE-Y 96358
ATTH:  EAFE-1D 96224
ATIN. EAFE-4M 96208
ATTN: EAFE-H 98271
ATTN: EAFE-P 9825y
ATIN. CAFE-1 96212

4i16th Engineer Commang bUbL 4
ATTN: Factltttes Engtneer

USA Japan (USARY}

Ch, FE Blv, AJEK-FE J643
Fac Engr (Honshu) 96343
Fac €ngr (Ok1nawa) 96331

ROK/US Combined Forces Command 9301
ATTN: EUSA-HHC-CF(/Engr

us Military Academy 10994

ATIN: Facilittes Engineer

ATTN:  Dept of Geography &
Computer Science

ATTN:  DSCPER/MAEN-A

Engr. Studies Center 20315
ATTN:  Library

AMMRC, ATTN: DRXMR-WE 02172
USA ARRCOM 61299

ATTN: ORCIS-RE-i
ATTN: DRSAR-1S

OARCOM - D1r., Inst., & Svcs.
ATTN: Facilities Engineer
07801

Aberdeen Proving Ground 21005
Army Matis. and Mechanics Res. Ctr.
Corpus Christi Army Depot 74419
Harry Otamond Laboratories 20744
Ougwsy Proving Ground 84022
Jefferson Proving Ground 47250
fort Monmouth 07703
Letterkenny Army Depot 17201
Natick R&D Ctr. 0f760
New Cumberiang Army Oepot 17070
Pueblo Army uepot 81001
Red Aiver Army Depot 75501
Redstone Arsenal 3580y
Rock Island Arsenal 61299
Savenna Army Depot 61074
Sharpe Army Depot 9533}
Seneca Army Depot 1454)
Tobymanna Army Depot 18466
Tooele Army Oepot 84074
Watervifet Arsenal 12189
Yuma Proving Ground 85364
White Sands Missile Range 88002

DLA ATTN: OLA-Wi 22314
FORSCOM

FORSCOM Engineer, ATTM: AFEu-FE
ATTN: Factlities Engineer
Fort Buchanen 00934
Fort Bragg 28307
Fort Campbel! 42223
Fort Carson 80913
Fort Devens 01433
Fort Drum 13601
Fort Hooa 76544
Fort (ndfantown Gap 17003
Fort lewin 92314
Fort Sam Houston 78234
Fort Lewls 98433
Fort McCoy 54656
Fort WcPherson 30330
Fort George G. Meade 20755
Fort Ord 93941
Fort Polk 71459
Fort Richardson 99605
Fort Riley 66442
Presidio of San Franctsco 94129
Fort Sheridan 60037
Fort Stewart ji313
Fort watnwright 99703
Yancouver 8ks. 98660

HSC

ATTH:  HSLO-F 784734

ATTIN: Facilities Engineer
Fitzsimons Army Medical Center 80240
Walter Reed Army Medical Center 2001¢

INSCOM - Ch, {nsti. Ofv.

ATTN: Facilities Engineer
Arlington Hall Station 2) 22212
viat Hill Fsrms Statfon 22186

MOw
ATIN: Facilittes Engineer
Cameron station 2zsie
Fort Lesley J. wcuary LUty
Fort Myer 222i)

LICT
ATTN. MIMC-3A 0318
ATTa, Facaltttes Engineer
Uskland Army Base 94p26
Sayonne WOT  LJuu
Sunny Point MUT 2p46)

NARAOCOM, ATTN: ORUMA-F U116y
TARCOM, Fac. urv. 48ug
TECUM, ATTN: DRSTE-LG-F 21008

TRAVOC

HU, TRADUC, ATTN: ATEN-FE

ATIN: Factlitles Engineer
Fort Belvoir 22060
Fort Benning 31905
Fort Bliss 79916
Carlisle Barracks i7uls
Fort Chaffee 70902
Fort Lia  VbAy
Fort Eustis 23604
Fort Gorgon 3ugus
Fort Hamilton 11252
Fort Henjamin Harrison 40210
Fort Jackson 29207
Fort Knox 4012|
Fort Leavenwortn 66027
Fort Lee 23801
Fort McCiellan 36208
Fort Monroe 23651
Fort Rucker 36362
Fort Si11 73503
Fort Leonard wood 65473

TOARCUM, ATTN: STSAS-F  gdleu

USACC
ATTN:  Facilities Engineer
Fort Huachuca 85613
Fore Kiteme 2171y

WESTCuM
ATTN: Factiities Engtneer
Fort Shafter 968%8

SHAPE  09uS5
ATTN:  Subvivabtlity Section, (Ly-uPy
Infrastructure Branch, LANUA

HO USEWCOM 09128
ATTN: ECJ 4/7-LuE

Fort Belvoir, vA 22000
ATTN.  ATZA-OTE-EM
ATTN:  ATZA-DTE-Sw
ATTN:  ATZA-FE
ATTN:  Engr. Library
ATTN:  Canadtan Lratson Office )
ATIN:  1WR Lidrary

Cold Regtons Research Engineering Lab usIss

ATTN:  Library
ETL, ATTN: (ibrary 22060

Waterways €aperiment Station i
ATTH:  Library

M0, XVill Atrdorne Corps and 28307
Ft. Bragg
ATTN:  AFZA-FE-EE

Chanute AFB, iL 6luoy
3345 CES/DE, Stop 27

Norton AFB  924uy
ATTH:  AFRCE -Mx/DEE

NCEL 9304t
ATTH:  Library (Code LUBA)

Tyndal) AFB, FL 32403
AFESC/Engineering & Service Lab

Oefense Technical [nfo. Center 2794
ATTN: DDA (12)

Engineering Societies Lidbrary 1017
New York, WY

National Guard Buresauw 20310
Installation Division

US Government Printing Otfice 22308
Receiving Section/Deposttory Coptes (2)
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