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ABSTRACT

To conserve SDT (Second Destination Transportation)

funds, NAVSUP (Naval Supply Systems Command) established new

challenge parameter values for CONUS (Continental United

States) outbound cargo scheduled for lift by MAC (~~ilitary

A irlift Command). The modification of the challenge para-

meters changed the monthly material flow and movement costs .

This report documents a quantitative model , the A irlift

Clearance Analyzer , which compares the tradeoffs in material

flow and movement costs resulting from changes to the

airlift challenge parameter values.

Tables were constructed to show the monthly percentages

of shipments airlifted and costs of airlifted shipments.

These tables provide a quantitative basis for projecting

monthly number and cos t of air shipments resulting from

feasible parameter settings. The tables may be va l ida ted  at

any t ime through addit iona l runs of the A i r l i f t  Clearance

Analyzer.
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EXECUTIVE SUMMARY

1. Background: To conserve SDT funds , NAVSUPINST 4630 .22A

(rt~ference 1) intensified the challenge of air cargo

scheduled for lift by MAC . Previously CONUS outbound cargo

scheduled for MAC channel airlift was challenged if eLther

the shipmen t we ight exceeded 1 ,000 pounds or the requis ition

was more than i80 days old. The current instruction reduces

the weight parame ter to 500 pounds , the days old parameter

to 90 days , and introduces a volume constraint of 40 cubic

feet.

The modification of challenge parameter s changes the

material flow and movement costs. However , the reiationship

between material movement and the challenge parameters has

not been quantified. This report documents a quantitative

model which compares the tradeoffs in material flow and

movement costs resulting from changes to the airlif t chall enge

parameters.

2. Objective: To design a quantitative model capable of

forecasting economic and operational effects of parameter

modification upon airlift clearance processing .

3. Model Description: The Airlift Clearance Analyzer

automatically categorizes airlift requests which are exempt

from challenge as air shipments. The analyzer computes 

thei



number , cumulative wei ght and cost for exempt air shi pment s

olong with the s’irface cost for t h  r e m a i n i n g  nonexempt

requests.

The nonexemp t .iirlift requests are subjected to a range

of feasible challenge parameter values. For each combination

of parameter values , the analyzer projects the number ,

cumulative weight and cost of air shipments and the surface

cost for remaining shipments. The total air shi pmen ts un der

any parameter mix includes both requt~sts which are less

than the challenge parameters  and requests  which , a l t houg h

larger than the parameter values , are expec ted to overr ide

the challenge.

4. Approach: The accuracy of the Airlift Clearance Analyzer

depends on the ability to forecast air shipment overrides.

Therefore , chal lenged shi pments were analyzed to determine if

the information on the request could be used to predict which

requests would override a challenge .

Sample a i r l i f t  requests  in conjunc t ion  wi th  forecas ted

override ra tes  were processed through the A i r l i f t  Clearance

Analyzer . Tables were constructed to display the monthly numbers

of shipments a i r l i f t e d  and costs  of a ir l i f t e d  shi pments for a

reasonable range of parameter values .

5. Conclusions: The best method of forecasting overrides

employs two attributes of the challenged airlift request: the

age of the requisition and the APOD (Air Port of Debarkation) .

ii



The fu r e ~’ . is t  ed ove r r  ide ra t  e v ;i I ~s s 1 ,‘ ;l it ~~~~~~~~ ly among hvse

APOI)s with a large number of c i 1 l e n ~,es , !wt does not vary

significantly from month to month.

Anal ysis o the constructed tabl es reve .aled significant

differences in monthly projections of the m .itcrial flow (number

and weight) and cost of air shipments b r  given challenge

parameter values. However , the rel at ive differences for any

two sets of parameter values appeared to remain constant from

month to month. These ~wo conclusions are valid for airlift

requests coded as SDT, as well as for i ll airlift requests.

In addition , the number and cost of nonexempt air shipments are

relativ ely insensitive to changes in the standard parameter

values.

The tables in this study provide a quantitative basis

for projecting monthly number and cost of air shipments result-

ing from feasible parameter settings . Moreover , the tables

may be validated at any time through additional runs of the

A irlift Clearance Analyzer. Thus , management now has the pro-

per tools for projecting and monitoring the most importan t

parameter~ in the cost-effective operation of the air clearance

process.

iii
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I .  INTRODUCT I ON

Reference 1 establishes policy on the use of air trans-

portation for Navy cargo . To conserve SDT funds , the

instruction intensifies the challeng ing of air cargo schedu’ed

for lift by MAC . Previously CONUS outbound shipments for MAC

channel airlift were challenged if the shi ;r~~nt we1r,~ed

more than 1,000 pound s or was older than 180 days . Besides

reduc ing the weight parameter to 500 pounds , the current

instruction requires the challenge of shipments with a volume

exceeding 40 cubic feet or a requisition date older than 90

days.

Shippers of CONUS outbound Navy material eligible for

airlift by MAC submit TCMD (Transportation Control and Move-

ment Document) data to NAVMTO (Navy Material Transportation

Office). Air shipment requests which include justification

for airlift (prevalidated) or meet the challenge exemption

criteria described in APPENDIX B (automatic) are exempt

from challenge and sent by air. The remaining air shipment

reques ts labeled nonexempt are subjec ted to the challenge

procedure described below . If the shipment ’s weight , volume ,

and requisition date are less than the challenge parameters ,

then the shipment is sent by air . When the shipment request

exceeds any of the challenge parameter s, the requisitioner

- — . __._ .



is either called or sent a challenge documen t which cites the

savings reali~ted ~f the shi pment is diverted to surface

transportation , if a response is n u t  rece ived by NAVMT()

w i t h i n  fi ve  day s , the  shi pment is d iver ted  to sur face  move-

ment. However , if the  requisitioner justifies the necessity

o~ a i r  shi pment w i t h i n  five  days . the  shi pment overr ides t h e

challenge and goes by air.

The m o d i f i c a t i o n  of the  cha l lenge  parameter values  change s

the f low and cost of material movement . However , the  cause

and e f f e c t  re la t ionship has not been q u a n t i f i e d .  As requested

by reference “
, t he  A i r l i f t  Clearance Analyzer  q u a n t i f i e s  the

operit iona l  a~ d economic e f f e c t s  of parameter  m o d i f i c a t i o n

upon a i r l i f t  clearance processing for a i r l i f t  requests

received by NAV~TO. However , the reason that parameter values

were changed in the past was due to a shortage of SDT funds

as described in reference 1. Therefore , a logical extension

of the project effort was to analyze the economic effects of

parameter modification on airlift requests which affect SDT

funds only. Thus , the Airlift Clearance Analyzer was modified

to process only airlift requests with TACs (Transportation

Account Code) defined by reference 3 as SDT; i.e. , NOO1

through N599 . The analyzer may be modified as required to

proce ss any specific group of airlif t requests , as well as

all of them .
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I I .  TECHNICAL APPR OACH

A .  I N ~’IJT DATA . The NATDS (Navy Automated Transportation

D a t a  Sys t em)  A i r  C l t . i r . t n r e  Mas ’ ur  F i l e  ~~~~~~~ the sourc . of two

months  d a t - i  used in the  a n a l y s i s .  The f i r s t  e x t r a c t  o~ 30

days corresponds to t h e  month  of A p r i l , 19 ’/  ( Ju l i an  dates

77091 through 77120 inclusive) . The second e x t r a c t  of 30

days corresponds to the month of May , 1977 (.l ulian dates

77126 through 77155 inc lus i ve) . The A i r  C l v a r - i n c e  Ma t e r  F i L e

con ta ins  a l l  a i r  shi pment reques ts  which  wert ’  d ive r t ed  to

sur face , went b y a ir , or were in t h e  chal lenge  s t a t e  ( t h e

five day interva l allowed after the challenge for the requisi-

tioner to respond) for the given time intervals. Air ship-

rnents sp lit by MAC into more than one shipment (an al pha in

the last position of the TCN (Transportation Control Number))

were ignored and only the original unsplit shipment request

as received by NAVNTO was considered. The total number of

airlift requests considered was 13 , 952 for April and 12 ,698

for May.

B. DEVELOPMENT OF AIRLIFT CLEARANCE ANALYZER. The Airlift

Clearance Model is a computer representation of the procedures

shown in FIGURE I. The sample data are introduced into the

model for analysis. The first operation of the model is to

count the number of shipments which have been prevalidated

3
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or a : - con s I t h ’ r e ’~i . wt  or’ i ic and t o d& . i i i .  their cu::Iu I a t  j ye

.s’~ i t  i r sh I pu~ n i t  Cost  . Alt sh I pm e nt  F ~ u t :~ in

prt.- v.itiJ ;t ’ ed or ;iut om:i ’ ic  S t a t  us ( . a ~~~~~ t .!‘ ~~‘)  ar e  alw ays

e~~~~~~.pt  t r ir  ch illen,~t m d  i t ,  s h i p pe d  by ~.AC .m ir l . Ship—

s fa~~l i n i ~ ‘ h i s  i n i t i a l  t,& ’s ! a re p r i c ed  out  at  stn~~.ic.

sh i~~’ i n ~’, r .’m t e ~. . The i r t  .~c ~o :.t  ;~~! ‘is  t h e  c i  r cost provides

a min imum ~o i t  t r  m : ’ . p i r r a t i u n  cost fu r  . . (~n~);I r i s un  ot a l t e r —

n i t  i Vt ’ t . m r . m : : ~t ‘ er v a l u e s .

Shi p m e n t s  w h i c h  . m  r .. n e i t h e r  p r e y - i  I id .it ~i nor  au~ mat ic

nonexemp t f: c h i l l  enge) - c r .  h en cor ’:pa r e.J o t h e  ch .m l ien  i’ t

a r . cn ~t ’ t - rs . t ’n h., shi pmc-- n t  ‘ S we i gh t  , volume anti r u q U i S i —

L i o n  u’ .  lu no exceed t h e  c h : m 1 l c n ~~ ’ p . l r I r a t . - :  s , t i i t -  sh i pmen t

is se n t  b y MAI - i in i t  . I f t h.  shi pr e t i t  ‘ 

~ i c~h t  vo lume

or r t ’ q u i s i  ion - m , ’~ ‘‘ x a - . -  I ‘ hi’ c h . i l i e n ,~u p a r am e t e r , t h e

requ isi ’ i - ’ n . r ~~~~~~ j~~~ t 1 t ’ ~’ ‘ h i t  iir shi~ r . ’. ~~t is  r~~~~~ 5 i r V

In  t h .  a s t . h. percent .ti’.e of c h a l l e ng e d  shi~ ’ . e n t  s wh i c h

i l t i n i a t e l i  went  by a i r  wa s  ap p r o x i m a ’ c l v  5 0 . . The model assumes

a l l  sh ipmen t s  w h i c h  ar .. sma l l e r  t han i to :  c’, iven c h a l l e n g e

p~i r a m t ’t e r s  go by a i r  a lon g w i t h  c e r t a i n  shi pmen L s w h i c h  are

( ‘ x p t . t  t ’ J  to  ove r r  id.. the t’ h a l l m i ’ t ’ ( F o i . .~ca st  ing  which

shi pm e n t s  o v e r r i d e ’  t h e  c ha l l en g e  is d i s c u s s e d  below u n d e r

the  d e v e l o p m e n t  of c h a l l e n g e  o v e r r i de  r a t e s . )

C u r r e n t l y ,  t h e  Cost  of a i r  t r an sp or t a t  ion i s  b a sed  on the

l a r ~t t . ’r of  t h e  i t e m  weig ht  or l.~ 5 t imes t h e  cub ic  volu m e as

5
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presc r ibed  by r e f e r e n c e  4 .  Thus , i tems l i gh t  in we igh t  but

l a r i ~e i n cub ic  v o l u m . -  m ay  cos t  more to shi p t h a n  sma l 1 ht’avv

i t em s . For examp le , a hypothetical item has a volum e of 10

cubic feet and a weight of five pounds. If cube were not a

cost factor , the shipp ing charres would be based on five

pounds times the channel rate per pound . However , since

shipping charges also consider volume , the cost of air

t r a n s p o r t a t i o n  for  the h y p o t h e t i c a l  i tem would be bas ed on

125 (12 .5  x 10) pounds and not the actual weight of five

pounds. Because the two parameters , weight and cube , work

together to determine the cost per item shipped , the two

variables are here treated as one -- called ASW (air

shipment weight) and set equal to the maximum of the item ’s

weight or 12.5 times the cubic volume .

Since there are now only two challenge parameters - -

ASW and days old , a matrix or table can be constructed (see

APPENDIX C) for items which are subjected to the challenge

parameters (excluding prevalidated and automatic air shipment s).

Any cell of the matrix contains the following four numbers

based on the ASW and days old parameters corresponding to

the particular row and column :

1. The expected number of shipment requests  which w i l l

go by air.

6



2. The cumulative ASW for the expected air shi pments.

3. The air shipment cost for the expected air shipments

(based  on the ASW and the channel rate per pound) .

4.  The cost of shipping all other shipments by surface.

The above numbers reflect not only those shipments whose ASW

and days old values are less than the challen F’e par .ciioters ,

but also those shipments which , although challenged , are

expected to go by air.

C. DEVELOPMENT OF CHALLENGE OVERRIDE RATES. Construction

of the tables described above requires a means of forecasting

which particular challenged shipments override the challenge .

A simplistic approach would be to assume that the curren t

override rate (about 497~) remained constant irrespective of

parameter values. Yet it seems reasonable that certain

types of air shipment requests override the challenge and go

by air more frequently than others and that these shipments

could be further identified. During the preliminary analy-

sis , it was discovered that shipments challenged because

of the days old parameter appeared to override the challenge

more frequently than those challenged because of air shipment

weight . Verification of these findings on larger samples

would suggest that forecasting overrides should be based on

tL~t parameter which caused the challenge . Besides consider-

ing the parameter causing the challenge , other characteristics

7
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such is channel , AP OD , consignee , TP (Transportation

Priority ), pro~ e~ t code , TAC , or DIC (Document Identifier

Code) were analyzed to determ ine if any correlation exists

between t h e se  f a c t o r s  and the chal lenge overrides . In

a d d i t i o n , any  c h a r a c t e r i s t i c  which  co r re l a t ed  wi th  the

shipment overriding the challenge was evaluated to deter-

mine if the relationship changed as the parameters changed

or if the relationship changed over t ime ; i.e. , from month-to-

m o n t h .

8
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I I I .  F I N D I N G S

A.  ANALY SIS OF CHALLENGE OVERRIDES.  D u r i n g  A p r i l , 1977 ,

N AV t’l’ () received 1, 942 a i r  shipment  reques ts  which  were

cha ll enged  under  t h e  s t a n d a r d  c r i t e r i a  and ultimately resolved

by e i t h e r  a i r  or s u r f a c e  sh i p m e n t .  These c h a l l e n g e d  shi p-

m e n t s  were ana lyzed  to de termine  r e l a t i o n s h ips between the

i n f o r m a t i o n  on the  TCI’~~ and the  p r o b a b i l i t y  of c h a l l e n g e

over r ide ; i . e .  , over r ide r a t e .

1. C h a r a c t e r i s t i c s  of Challenged Air  Shipment Requests.

The MAC sy s tem is charac te r ized  b y shipp ing routes or channe ls .

A MAC channel  is de f ined  by two geographica l  points  (each

i d e n t i f i e d  by a th ree  l e t t e r  channel  code) between which

a i r l i f t  service is provided .  For example , Travis AFB (channel

code SIJU) and Cubi Poin t  (CUA ) are connected by channel

SUUCUA . The MAC channels w i t h  more than 2°I~ of the challenged

a i r l i f t  r eques t s  are shown in TABLE I along wi th  the

corresponding number of chal lenged reques ts  and number which

went b y a i r  anyway.

9
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TABLE I

COMPARISON OF Ch ANNELS

T •

- ‘ HAN N r I  ~ ‘ 1*  : 0A .L! ~ H A 1 ~~~~~~D OVERRID E OVERRIDE

... 2 . ~ 1 1 .1 77 30.

- 
~‘TA - 1 2 . 7 1 ~7 55. 5

s’~tac r K 220  11. 3 57 25 . ’~

AM 1 7 3  3 .2 1( ~~ 58. 7

174 9.0 95 54.6

TC~t I Ko 160 8.1 76 47.5

DOVPTK 156 8. 0 135 86.5

N- 2 ‘~~; i:~ 7’~ 4 .  1 54 .4

SI3DDNA 44 2 . 3 16 36.4

44 2 . 3  18 40.9

NGUKEF 44 2. 1 16 31 .4

45 others eaul
less than 2%

I ~ challenqed
341 17.5 172 50.4

Tcj tdl s  1, 942 100.0 )58 4 9 . 3  IL~~_ _ _ _ _ _ _  _ _ _  _ _ _ _ _  _ _ _  _ _ _ _ _

*See APPENDIX D for  d e f i n i t i o n s

About l37~, of the 1,942 challenged airlift requests or 254

were for  the MAC channel SUUCUA . Of the 254 challenged

reques ts , 77 or 30.3 ’7~ (overr ide rate) went by air anyway.

TABLE I shows tha t  11 (207~) of the  56 channels  wi th  challenges

10
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are responsible for 82.5’?,, of all challenges and 8l.97~ of all

challenge overrides . Since several channels terminate at the

same destination , TABLE II displays similar statistics for

TABLE II

COMPARISON OF APOD

$

APO D* CHALLENGED CHALLENGED OVERRIDE OVERRIDE RATE

CIJA 254 13.1 77 30 .3

247 12.7  137 55 .5  I

DIX 220 11.3 57 25.)

203 10.4 118 - 
58.1

~~K I I  195 10 .0 9U 4 6 . 2

NAP 174 9 .0 35 54.6

P1K 156 8.0 135 86.5

SI?. 79 4.1 54 68.4

DNA 50 2 . 6  I l  I 38.0

KEF~ 45 2 . 3  17 37 .8

44 2. 3 16 40 .~~

34 ‘t h t ~r s  cdch
1t’~~ ; t h a n  2 %

f ~ha 11enqedre quests 275 1 4 . 2  141 5 1 . 3

T o t a l s  1 , 942 100.0 958 49 .3

*See APPENDIX D for definitions.

11
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APODs . The top seven APODs account  for  74 .57 , ,  of a l l  challenges

and 7 3 . 9 ~’~ of a l l  cha l l enge  o v e r r i d e s .  CUA and HIK have the

lowest override rates of 30.37,, and 25.97,,, respectivel y; wh ile

P1K has a s i g n i f i c a n t l y  h i gher override rate (86.57~) than

the  o ther  APODs . Because these seven APODs have suc h a large

and var ied  e f f e c t  on chal lenged requests , the A i r l i f t  Clearance

Analyzer provides separate statistics for the APODs with an

impact larger than 57,, of the challenges. The remaining APODs

are grouped together and summarized in an eighth se t of

statistics. The analyzer also produces a ninth set of statis-

tics to show the total impact on all CONUS outbound cargo

shipments.

Of the 295 different consignees who submitted air shipment

requests which were challenged in April , only two were res-

ponsible for more than 57~ of the challenges (at 7.617,, and 5.257,,,

respectively) . Over 827~ (243 of 295) of the cons ignees had

less than five challenged requests. Comparing overrides with

the consignee presents too few occurrences for sound statistical

ana ly s i s .  Considering only the first character of the con-

si gnee ( the  service code) y ie lds  the information displayed in

TABLE III.

12
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TABLE I I I

COMPARISON OF SERVICE CODES

F
1iA ~,iJ 5 1 -;  :}LALI.t- ,N t:; ;;i i - t- ~iin: I~~~} ~~~~~ PI~1 1

50.1 4- , .; 41 .

1 ’ - 3 ‘ . 3

5 ~ ‘ 27 .’ 1R 7 1. i

- r . - 1 . 4 1 ‘ - 1 . S

- 

T( its 1 , ‘4. 101) .0 958 4 - s . 3

*Service Code ‘R ’ is used by Pacific Fleet operating units ; ’V ’
by Atlantic Fleet operating units and ‘N’ by activities other
t han  CIN C P A C / C IN C L A N T  F lee t  operating u n i t s .

A i r  sh i pment requests  des t ined  for  A t l a n t i c  Fleet opera t ing

units are more likely to override challenges than other re-

quests; 717, of these challenged shipments go by air compared

to 39~ fo r  P a c i f i c  Fleet  opera t ing  u n i t s  and 4 17w for  other

Navy activities.

TABLE IV shows the relationship between challenged

documen ts , t h e i r  TP and whether  the chal lenge  was overridden .

TP 1 a i r l i f t  reques ts  correspond to r equ i s i t i ons  wi th  UMNIPS

( U n i f o r m  M a t e r i a l  Movement and Issue P r i o r i t y  System) P r i o r i t y

Designators  01-03 , TP 2 w i th  UNNIPS P r i o r i t y  Desi gnators

04-08 , and TP 3 with tJMMIPS P r i o r i t y  Designators  09- 15. As

13

4 -.— .—.— - - - . .— — . —— .—.-—.—-——.--— 4 .— _ ; • 
—.—-.— -•-



e x p e c t e d , cha l l enced  TP 1 r e q u e s t s  are  more l i ke ly  to go b y

~i i r (~ip p r o x i m a ~ € 1 ;  h 5 ’~.) t h i n  TP 2 r eques t s  (4470) . Ordinaril’i ,

TP 3 requests are  not  e l i g ib le  for  a i r l i f t ;  however , a i r l i f t

is a u t h o r i z e d  under  c e r t a i n  c o n d i t i o n s :  ( 1) consi gnee access-

ab le  on l y  b y a i r , ( 2 )  i tem des ignated economic a i r  eligible ,

ur  ( 3) a i r l i f t  c o n s i de r e d  a p p ro p r i a t e  b y t r a f f i c  management .

Th us , TP 3 shipmen ts are few (less than 1%) yet go by air

as authorized (l0O~
, of the t ime).

TABLE IV

COMPARISON OF TRANSPORTATION PRIORITIES

1* 
_
i **

TP :tlAl,LLN’;ED c t4ALLt-~D ;~u OVF.RRI DE OVERRIDE RATE

1 440 2 2 . 7  287 6 5 . 2

2 1, 4 87 7 e . 5  656 4 4 . 1

3 15 .8 15 100.0

T o t a l s  1, 942 100 .0 4 50 4 9 . 3

The Apr i l  cha l l enges  were f rom 316 d i f f e r e n c e  p ro jec t

codes and only two of these had an impact larger  than 570 on

the challenged requests. Approximatel y 857, (268 of 316)

of the project codes had five or less challenges leaving too

few observat ions per group for meaning fu l  s t a t i s t i c a l  anal y-

s i s.

14
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TABLE V discloses t he  distribution of challenges by the

first character of the project code (the type’ activity or

weapon system) for those wi th  an impact large r than 57g .

TABLE V

COMPARISON OF TYPE ACTIVITY/WEAPON SYSTEM

TYI 1- : AcTIVI’ry * $
)6 WEAPON SYSTEM CHALLENGED CHALLEN ( ;E D OVERRI DE -V1-~H 163- ~;~Tl

r11~ink 330 17.0 121 4o . 2

A 158 8.1 62 34 .2

F 131  10.1 82 41. 0

F 304 15.7 253 8 3 . 2

Z 112 5 .8 67 59.8

7 194 10.0 7~ 40. 7

A l l  ~ t f i e r  648 3 3 .3  256 39 . 5

1 , 942 100.0 958 44 .3

*Type Ac t ivity/Weapon System Code ‘A ’ represents all planes ,
squadrons , and support echelons ; ‘E’ represents all combatant
ships (CAs , CCs , CGs , CLs , CVs , DDs , DEs , DLs , LPHs); ~F’represen ts  the FBM (Fleet  B a l l i s t i c  Mis s i l e )  Program ; ‘Z ’
and ‘7’ represent special projects.

Airlift requests with a ‘F’ in the first position of the pro-

ject code are more likely to override the challenge -- 837~
of the time -- than any other type request. The remaining non-

F project codes have override rates of 607. or less.

15
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An ~x i i L n a t  ~on of t h e  d i s tr ih u t ion of challenged TACs

r ev ea l s  1 Sf ~ diff erent TACs wi h ( 7 7  (104 n~ 151 ) ex o er i en c i n g

!ive  or less cha l l en ~ es .  ~2nlv five of the TACs had an impact

larger than 5~ of the challenges; N102 , 5.357,,; Nl86 , 5.717,,;

Nl8 7 . 874~,; N1~~9, 5.66T:.; and N908, 5.61~ , . Similar to the

consignee and projec t code find in~ s , TACs divide t h e  cha l le n ges

into too many parts each of which is too small to determine

any si gni f i c a n t  r e l a t i o n s h ip for  chal lenges as a whole .  There-

fore , TACs provide no insight into the override decision .

Considering only the first character of the TAC proved unpro-

ductive since 9570 of the challenged TACs begin with an ‘N’ . A

further attempt to consolidate TACs is to compare SDT TAC5

and non-SDT TACs as shown in TABLE VI . Since there is no

TABLE VI

SDT VS NON-SDT

CHALLENG ED OVE RRIDE OVERRIDE

1, 545 7 9 . 6  758 4 1 .1

t ’Iori-SDT 397 2 0 . 4  200 50. 2

1 , 942 l0( ’ .O 958 49 . 1

sign i f i can t  d i f f e r e n c e  between the override rates of SDT and

non-SDT , knowing whether a request is SDT or not provides no

16



ni~ in sight  m t o  the predict ion of he o v e r r i d e  rate .

Four d i  fferent DICs were r e s p o n s i b l e  f or  ~l 1 t h e  c l i ; i  I lenged

airlift requests as revealed in TABLE VI I. The DIC TX1

a c c o u nt s  f o r  92.  ~ - of the  challenged DICs and  has an override

rare of 48.7”~ which is practic ally the same as the overall

a v e r a C e . rate. Therefore , using the DIC t o  forecast r h a l  I

overrides is no better than merel y using the overall ;ivera~’e.

TABLE V II

COMPARISON OF DIGs

4 I 
-

J r  2A71 3 - I N - - r :  }iA ~~i 3 ; N -  3 1  - vt- .o~~r t t - :  J vt ~
. 

~
. r E

TE 1 15 . 0 11 7 3 . 3

TH1 1 .1 1 100.0

TJ1 127 o . 5  70 55.1

TX ! 1 , / 9 ,  92. 1 87’ 48.7

T - t  -~1s 1 , 44,- 100.0 950 -ti . 3

The fina l airlift request characteristic analyzed is

the challenge parameter which caused the challenge -- either

the cube , weight , or days old -- alone or in comb ination .

TABLE V I I I  shows almost half (48 . 17~) of the challenges are

due to the days old parameter (90 days) alone and the override

rate for this category is significantly higher than any of

the other possibilities. Requests challenged due to their

11
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w e i g h t  , cub e , or b o t h  e x p er i e n c e  o v e r r i  (k ’ i’;it es between 3070

and .4()

C o m h i n i n r  t h e  r e q u e : - t  s challenged d ’ i~. to t h e i r  we igh t  and/

or cuh~. y i e l d s  a n o v e r a l l  r a t t ’  of ~57, (as  shown in TABLE I X ) .

Similarl y, requests rha!lenged due to weigh t and/or cube in

c o n j u n c t i o n w i t h  d i v s  o ld  experience an override r a t e  b e t w e e n

TABLE V I I I

COMPARISON OF CHALLENGE PARAMETERS

- — -

U 
~~~

r 1o<AJ ’tFr rER ~~~i ; ; I 1 - N( ;Er ) c}IALT FN- El) ‘.‘t-:oo - 4~
. ‘VJ-i- ~- k J [ ) E  RATE 

-

~ 
-i1’~n. 327 1 4 ’  100 30.’

- lub’ - .llcL c 1 2 2  ‘ . 3 4 4  40 .2

- ~ t t  and
1 4 .7 145 3 7.

1~~y: old t i o n ’ -  ‘ - -18 .1 70 4  ~~~~~~ ~~

1) dy :. Id i r . ~~

57 ~ ~ 1

- a~~ - 32 1 .‘ ; 4 3 . 0

hi y : o l i  ,
w . - i q I i t

t l , ’I YU1 )4 4.5 4’’ 4’- .5

‘ O f  ti s 1 , ~4. 1(0.0 4 ’ , ) 4 4 . 1

4270 and 4670 (TABLE VIII). The overall override rate for

requests challenged due to both the ASW and days old is

18
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i p p r o x i m a r . ly ~~i
’ (as shown in •rABLE IX) . Since relati~.’e !,’ ~ e’~’

: L ’ q ) x & ’ o t  s -Ire challem’,eL i due b oth pa rart- ’ -r. and t L ~

r i de  r i t e  is close to the ASW override rate , all cha l1t-i ,-~’s

other t h an  d ay s  old alone ~‘er& consolidated as shown in TABLE: x~
TABLE I X

Co~H ’AR 1 SO N OF CHALLENGE PARAMETERS

(~HALLt N 3 I I I A I ( - N  - ( 0  - I E FR I N  - - ‘ ~E RATE

- -.. 12 - ;  
- 
. ‘ - ‘4 - . 3

- o ’ - 1 1  ‘ t  -1’~ - 1 ‘ ‘1~~- 2 . 7

l ’- ‘h [75 I .0 78

11 1 , ~~; 2 ~ if) - I )  ~ ‘ -~ -; 4 . 3

TABLE X

Cf )~IPARISON OF C H A I . :  f~~( E PARAME TERS

‘If A I l . L N  ( 1  
- 

I I A I LI t ; 

~~~~~~~~~ 

7T3~~10F Vc3 k} ~ f l L  ~A’1!

- - i ’ ’  ol 3 i l -in - s t  4 - ) . 1  ‘~~~ ‘ 4 ,
_
. ?

l IS TS I , ‘~~~~11 51. 372 3 1 - .

- r - - ’ -~ In 

- 

1 , ‘.1 . 

- 

1 04 ) . () 9 ’~~~ ’ 4 4 . 3

The p reced ing  anal y s i s  has shown the following characteris-

tics have little or no impact on the override decision :

consignee , project code (both the t h ree  d ig i t  code and f i r s t

characters alone), TAG (both the four di git code and SDT

19



h r e ak o u r ’ and ‘he )TC . The challenge paramet er , TP , the

service code , h~’ AP~ I’ a l l  ~~~‘ 1 ( t ) ; 1 0t  on t h e  ove r r ide  d e c i s i o n

in v~ r v in r  deg rees . The f o l l o w i n g  sec t ion  determines which

of ‘ h t ’s~ o h a r a c t e r i s t i c s  us ed v i ~~her  si n g u l a r l y  or in some

cotrhinat ion c.in best predict whether a cha 1 Ieng ~ d request

goes by  a ir  or n o t

2. Selection of Best O v er r i d e  Estimator . The preceding

sec t ion has shown t h a ’ ‘h .  c h a l l e n ge  p a r a n e t e r , TP , serv i ce

code , and APOD all imp -i c ’ in, ‘he ov.rride decision . This

section determine ; which ot r 1 e’~ e characteristics , used either

s i n g u l a r ly  or i n  some corf-in’i t i”n , can best  predic t  which

chal lenged r e q u e s t s  ~~ ~:~‘ ii r

a. The overall average override rate of 4970.

b. The service code alone.

Service Code Override Rate

N 417.
R 3 9 7 0

V 7170
Others 627.

c. The transportation priority alone .

TP Override Rate

1 657.
Others 457,

d. The challenge parameter alone .

Parame ter Overr ide Rate

Days old alone 637.
Others 3770

20
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t’ . The s e r v ic e  code in conjunction with ihe

t r a n sp o r t a t ion p r i o r i ty .

Service Code TP Override Rate

N 1 64~
N Others 327
R 1 487,
R Others
V 1 857,,
V Others 697

Others 1 8870
Others Others 50%

f. The service code in conjunction with the challenge

parameter -

Service Code Parameter  Overr ide Rate

N Days old alone 467.
N Others 38%
R Days old alone 5270
R Others 267.
V Days old alone 907.
V Others 407.

Others Days old alone 4070
Others Others 757,

g. The transportation priority in conjunction with

challenge parameter.

TP Parameter Override Rate

1 Days old alone 6270
I Others 687.,

Othe r s  Days old a lone 6370
Others Others 287.

h. All three : service code , transportation prio-

rity, and challenge parameter .

21
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Service Code TP P a r a m e t e r  Override Rate

N 1 Days  old a l o n e  591
N 1 Others 68”
N Ot hers Days  old alone 38’
N Others Ct h er s  287 .,
R 1 Days old alone 4 2 ;
R I Others 577.,
R Other- Days old alone 567
R Others Others 197
V 1 Days old alone 95”
V 1 Others 677.
V Ot hers  Days old a lone  9070
V Othe r s  Ot hers 377,

Others 1 Days old alone 677
0’ h e rs I Others 1007.,
O’~hers Others Days old alone 2970
0’ hers Others Others 647.

The eight rules described above were tested on the April

L n L ’ ;& ’r s e  of ’ chalh-nged airl ift requests. The requests were

partitioned into eight group s representing the seven APODs

w i t h  the greatest volume and a final category of all remaining

APC )Ds, TABLE XI compares the results of testing each of the

proposed r u l e s  w i t h  the actua l number of challenge overrides .

For examp le , APOD P1K had 156 shipments challenged and 135

of the se o v e r r i d d e n .  Under  r u l e  a , the average challenge

ra t e of 497. is app lied to P1K and results in a forecast of 76

overrides - -  a d i s c r e p a n c y  of 59 u n i t s  (135 minu s 7 6 ) .  Rule

f , t h e  service code in conjunc t ion w i t h  the challenge p . ra-

meter , fo recas t s  125 overr ides  -- a bet te r  e st i m a t e  than ru le  a .

In the aggregate , each of the rule’s forecasts overrides within

17., of the total experienced (958). However , none of the rules

22
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consi stent lv dup licate the number of overrides at each APOD .

!0 h’te’a::ini- wh ich Uct hod was the best overall , the

rule s w e r e  ranked wi hin each APOD as shown in TABLE X II;

e.c . . the rule with the predicted number of overr ides c loses t

to the actual is ranked 1. For examp le , for APOD P 1K , rules

~rd h produced the best estimate of the actual overrides

- -  125 vice 135. Thu s , these  two rules tied for first place.

Rathe r than assicn each method a ranking of “1” , firs t p lace

and second p lace were averaced to ar r i ve at a re la t ive

ranking weight of “1.5” . The third best estimator for P1K

was rule h , wh ic h received a wei ght of “3” . This ranking

nrocedur (: was app lied to all the data by APOD . A comparison

of the total ranking revealed that the challenge parameter

(rule d) y ielded the best method to forecast overrides , since it

had the lowest ranking total of 29.

To ensure tha t the results of the ranking were not obtained

by be t ter rankine. s in the lower volume channels , the rankings

were we i ghted by the number of challenged airlift requests

at each APOD in TABLE X !I1. Weighting the rankings does not

change the UtOvi °iS resul t~, using the challenge parameters to

predict the number of overrides is the best method tested ,

3. Sensitivi ty Anaiy~
is.

a . Parameter Values. The preceding analysis showed

that the best estimator of overrides (rule d)  is obtained by

24
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using the parameter which caused the challenge ; i.e., either

(lays old alone or ASW with or without days old. This con-

clusion is based on the present universe of challenges deter-

::iined by the current standard parameters. The following

anal\sis attempts to answer the question : “If the parameter

values change , thereby changing the number of challenged

airlift requests, would the overrides continue to occur at

the current rate?” In short , is the override rate sensitive

to parameter changes?

FIGURE II shows the percentage of airlift challenges

overridden for t ime intervals above the current challenge

value of 90 days. While the override rate fluctuates around

the average (the dotted line), no trend is apparent. Thus ,

challenge s tend to be overridden at a uniform rate whether

the requisition is 180 or 480 days old. Similarl y, FIGURE

III reveals no trends for the ASW parameter . Challenged

material tends to be sent by air at the same override rate ,

irrespective of the magnitude of ASW or days old. Since

FIGURES II and III indicate challenged material is not air-

lifted at a corresponding ly smaller rate relative to the

challenge parameters , the same override rate can be used for

any value of the standard challenge parameters.
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h. APOD~ , E a r l i e r  anal ysis revealed that t h e  bt ’s~

estlma t or o t  h a l l en g e  o v e r r i d e  was based on the requi sit ion

age or ASW. Requests challenged because of age went by a i r  6 3 7

~l the t ime while the remaining challenges experienced an

•~ v e r r i d e  r a t  ( of 377 ,, To de termine if the o v e r r i d e  r a t e

v a r i e d  among APODs , the override rates based on the ex c eed e d

challenge parameters were computed for the seven APODs with the

most challenges as shown in TABLE XIV . For examp le , 156 chall-

enges were recorded for the APOD P1K (see TABLE II). The

challenges caused by exceeding the days old parameter numbered

127 , of which 126 or 99’7~ wen t by air . Of the remaining 29

cha l lenges (156-127) , nine went by air for an override rate

of 3l7~. Thus , each APOD was examined in a similar fashion to

derive the values in TABLE XIV .

TABLE XIV

OVERRIDE RATE BY APOD

- 

MI  DAYS OLD ALONE ASW W OR W/O DAYS OLD AVE RAGE

I 1K 9 ’3 t  31’~- 86. 5
PTA 74 % 30% 55 .5
NAP 7 3 ’  I

111K t I ’  . 2 *
- AM 1 ( 4  38% 58.1
( ‘HA 34% 27% 3 0 . 3

5 1’  42’s ~ 4F- . 2
‘PlIERS 55’~ 49% 50.5

A VEF-A 1;l ; 4 4 ’ s t 7 %  4 ) . 3

*See APPENDIX D for definitions.
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The o v e r r i d e  ra t es , based  on the challenge parameter

exceeded , vary considerably among APODs , especially for the

days old parameter. Therefore , the override rates by APOD

shown in TABLE XIV are better estimators than the overall

average .

c. Time. The 30 day sample of airlift requests for

May was used to compute over r ide  ra tes  for  a l l  of the reques t

characteristics discussed under the first section of the

findings. These percentages were very similar and suggest that

the override rate is independent of time . To illustrate this

conclusion , TABLE XV compares the override rates by APOD f or

April , May and as an average (weighted by monthly volume) .

The weight:ed average override rates eliminate minor monthl y

fluctuations in a few APOD override rates . Therefore , the

Airlift Clearance Analyzer forecasts which challenged requests

are airlifted by using the average APOD override rates (the

ri ght column of TABLE XV).
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TABLE :~:v
‘ I Ivi ,’1 n T -  )N 01” M ElT. VS t~AY UVERE I Di-, RATES

I ~- ‘l-:RF- I I I I  I-tATE

I S ; ’  - : * (‘HAI JA- ’N -~ i ’ ’j\Mt”I”.’F-  TAPPIL ~~~~ Mi.:Y 

-

~~ ~~~~~~~kA ; : : 
- -

-

‘ ,
~~‘,‘ : -  0 1 Uun. ‘ 4 .  ‘ Il

~~ 1 4 1

- ‘ hi CC 31 ‘ l i

PTA Days old d I f ’ - 74~ 76 % 7~~

- 
11 ’.’ )  oH 4 3 1 4 t h ’ 73~~ F -4  ‘ -

NA ; ( I t  t i ’ ’ ~ S 3 * ’  -‘l - I

I H I ~~~
’ i i - y  old 1 . i - ’ r u -  3 1 ’  3 4 . .  4 , 5

111W h~ rs 22 % 1, ,  21

‘‘AM . 1 ’ ,’ ol i l i : i , ’  7 ’ .  7 1 ; ’
4(1 4

I)~ ys 1)1( 1 d o u t  34% 24% 29%
- -  A I~~i ~T 1~’” ’  2~~* . ‘4 %

[)dyS oil al ( i t ’  51’. 40, 4 4 ’
Ta C r  - 4: I  41’- 42”

- THERI ; Days old ~iI n~- 52 ’- 46% I I s

fl’ }~ -’~ ’ 11t h, . ’ -  4 ~
. 53 •  50%

A7 t  l.A - 3 - Days I I 43 ,4 l~’r, - I C ‘
~ ‘,4 ‘1- ‘

AVERAGE

],, 

‘4 N t ’ )  37~ 38~ 17”

*See APPENDIX D for definiLi “is .

B. SENSiTIViTY OF’ AIRLIFT CLEARANCE TO PARAMETER MODIFICATION.

Using the override rates developed in TABLE XV , the AirLft

Clearance Analyzer w,’i -; used twice to process two months of dat:i ,
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.\~‘ u i i  m d  ~1.iv , i v p C  i - i l  I (‘Sill -u- , ‘.hi’wn i n  A [’P:~~DTX C. ‘! &‘

t o t a l  number 01’ r e q u est s  cons id~- r e J  d u r i n g  A~~~- i ’ i  1 wi ’; I ~~~~~

AP~’h ~~H I X  C rt ’vt ’;mls h ,mt 3 , 4O~ of the A T ’ : ’i l t~~- q ’ i i . s t  s are ~, Tther

~‘rt ’ v , mli - j : i ’ 0(1 oH aut ~~~~~ ic  i i  shl~l mt-nt s and h .mv ’ an - t i r  sh ip—

:‘:er,t cost of $1 , 544 , 380. 1 t h e  re::’ lirinl ’, 10 , -
‘i - .  r e q u e s t s

w e r e  d i v e r t e d , t h e i r  sur face shi ; ’ :- t e r t Cost  w c i l d  he $2- ’~1 , .‘9 ’~

) T ’ CO the t I ~~t - mi ransportat ion cost ‘~‘ntil i he $1 , 785 , (~

H.- s t a t i s t  ics f or  -dr shi pm ent s ~~ t he 
- m ’ rices of

A }’PENDIX C include nonexempt airlif ’ requests which a r t  e i t h e r

(1) ~cna 1 b r  than he given ch i 1 leny,e p -m r.-i ri- 3 *-rs and ~‘o by air

without challenge or (!) challe’t ,’e1 1 becaus . larger t han the

c h a l l e n g e  p a r a m e t e r s  but  f o r t - c a s te d  to  o v e r r i de  th0 cha 1len ~’e

an’.I go by a i r .  S ince  t h e  m a t r i c e s  d e a l  o n l y  w i t h  the  a i r l i f t

r e q u e s t s  wh ich  are  not  p r ev a l i d at e d  or not. a u t o m a t i c ;  ( i . e . ,

re quests  sub j ec t  to t he  challe n-’ .’ criteria), the prevalida te l -

au t o m a t i c  s t a t i s t ic s ;  ( i . e . ,  r e q ue s t s  exemp t f rom c h a l l c -n c , e ) ,

mus t  be added t o  the matrix values to obtain the total i :::p ’m-’

of changes  to  t h e  challenge parameters. For examp le , in

TABLE I of A P P E N D I X  C the  c e l l  fo : ’~~ t - I  a t  the  i n te r s e c t io n  of t h e

90 day column and 500 ASW row (today ’ s challenge cri t eria)

reveal s 9, 199 air shipments at a cost slightly over $1.2

million . The difference between 10 ,544 (total nonexemp t air

shipments obtained from lower ri ght cell tor the no limit

parameter values) and 9, 199 or 1 , 345 requests would go su r f a c e
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at a cost of $105 , 381. The total impact of the 90 days old

and 500 ASW challenge nar;ltn&’ters would then he 12 ,607 air

shi pments  (3 , 408 p r e v a l i d a t e d / a ut o m a t i c  and 9 , 199 at  parameter

values) at a cost’ of almost $ 2 . 8  m illion . The matrix values

for  su r f ace  costs  remain v a l i d .

Again , f rom APPENDIX C , TABLE I shows tha t ’ 9 , 892 of the

re quests  subjected to cha l l enge  would  be a i r 1~~f t ’ e d  at a cost

of $1.44 million dollars for t h e  pa rame te r  - .- i l u e s  of 1, 000

ASW and 180 days (the parameter values in force prior to

revision of the instruction) . The current parameter values

reduce  the  a i r  shi pments  of nonexempt request.,. by 693 or 7.O7~

and t h e  cos b y a b o u t  . 2  m i l l i o n  or 14. 17g .

TABLE I I  in A P P E N D I X  C provides similar statistics for May

on a sli ghtl y smaller scale since 1, 254 fewer reques ts  were

submi ’te,l to NAVMTO , Althoug h the t;pril and May matrices

differ in absolute terms (due to smaller  number of a i r l i f t

requests) , the relative differences between parameter values

appear the same . For examp le , under the previous parameter

values , 1 , 000 ASW and 180 days , 8,735 nonexemp t requests go by

air at a cost of $1.2 million . The current parameter values

reduce these totals to 8,104 and just over one million dollars.

The May reductions of 7.27~ of the items and 14.67~ of the air

cost are not significantly different from the April values

discussed above .

~ 4
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‘ I t  hc~’ ’ ’ r  illustrate the s e n s i t i v i t y  of the challenge

~C a r C 1 m(’ t ( ’r s , TABLE X V I  was deveboped and shows the percentage

ot  t o t - i l  nonex emp t air shipments which would go by airlift

for s e le c t e d  p m r a n e t  er v a l u e s . The percent ages are base ! on

the tot al po ss i b l e ai r shi pment s; i .e ., r I ’  number  of ship-

ment s which would ~‘c by air if there were no limits on the

c h a 1 l en ~~e parameters an-I all el i— ’ihl e airlift requests were

airlift ed TABLE XVI shows that under the current standard

c h a l l e n g e  v a l u e s  of 90 days old and 500 ASW , M 7 , 2~ of all non-

exempt  r e q u e s t s  are  a i rl i f t e d . For example , suppose a given

month ’ s number of nonexempt airli ft requests was expected to

total 10 ,000. Under  t h e  c u r r en t s t a n d a r d  c h a l l e n g e  p a r a m e t e r

~.r a lue s , t he  a i r l i f t  c l ea rance  a n a l y z e r  would p red ic t  that  8 , 720

of these  nonexempt  a i r l i f t  r eques t s  would be a i r l i f t e d .  In

a d d i t i o n , TABLE XV I i n d i c a t e s  o ther  poss ib le  parameter values

wh ic h f o rec a st a s im i lar n umbe r of air shipments. The com-

bina t ion of 400 ASW , 150 days o ld  gives 8 , 710 shipments;

and 600 ASW , 70 ddys old yields 8,700 shipments. (In term s

of the  number  of r e q u e s t s  a i r l i f ted , the s t a n d a r d  cha l lenge

p a r a m e t e r s  are insensitive to small changes such as f ive  in

the days old and 25 in the air shi pment weight.)

S i n c e  a l l  pe rcen tages  r e l a t e  t o  the total nonexempt airlift

requests received , the percentages cannot he compared d i r e c t l y

to compute savings . For example , the preceding discussion
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showed t h a t the  n r e s e n t  challenge parameter values reduced the

number  of r eques t s a i r l i f t ed by 7~ over t he former pa r ameter

values (April data). TABLE XIV would appear to show the

r e d u c t i o n  as 6 .6 % , the  d i f f e r e n c e  between 93.8% (180 days old ,

1, 000 ASW - old parame ter values) and 87.27,, (90 days old ,

500 ASW - new parameter values). TABLE XVI shows the reduction

as 6 . 6  percentage  po in t s  not 6 . 6 % . The cur ren t  percent change

f r o m  any g iven set of parameter values to another can be

obta i ned by dividing the difference in percentage points by

the  o r i gina l pe rcen tage .  Thus, the change in standard challenge

parameter values did not reduce air shipments by 6.67,,, but by

93.8% or 7 O ~ as noted previously.

Similar  to TABLE XVI , TABLE XV II i l l u s t r a t e s  how changes

in the standard parameter values affect the air shipment cost

of nonexempt a i r l i ft ’  r e q u e s t s .  Under the current standard

parameter values , 53.6% of the tot ,i l possible cost is incurred.

To achieve the same results wi ’h an ASW of 400, the days old

parameter would have to he elimin a t ed and with an ASW of 600

the days old parameter should be approximately 40 (53.4%) .

In terms of the cost for the a irlifted material , the standard

challenge parame ters are insensitive to small changes as shown

in APPENDIX C.

To determine the true impact of parameter modification

on the total cost of air shipments requires consideration



TA BLE XV I

PERCENTAGE OF NONEXEMPT REQUESTS AIRLIFTED

2 r f t  s~I . 1~~7 l . 6  7 4 . 6  11 .6~~7 ’/ .8 7 8 .6~~/ ’ -5 .0~~7 ’3 . 3~ I 5 . 7~ 81.2

4’ , , e 3 , 6  7 5 . 3  78.7i 81.010,’ .4  83 .2 i H 3 . 7
~~~4 . 1H 4 . (,

~ ~~~~~~~~~

6 5 . 2 - 7 7 . B H 1 . 3 ~~83 .8 H5. 3~~8 6 . 2j 8 1- .7~~87 . l l 8 7 . 4Y 09 .5

51” (~( .4 79 .4  83.1~~85. 7~~87 .2 ~~88.2~~88 .H ~~H ’ s . 2 ( R i . 7  ‘ 5 1 . 7

I ~; 7 O ~~~i 6  84 . 4  7 .0
~

88. 7 , 89. 7 e .3
~~

13fl . 7 I9 1 . 3  1 1 3

700 (,7 .5 81. 4 85.2~ 87 .8 H ’ s . 4 aa .4  151 0L 31
51

9 I 1  54.2

800 ‘7 .8 81.8 85 .8~ A 8 . 4  50 .1 ‘ 1 . H ’, 1 . 7 ! ’; ,’ .2 ‘L. 8 a~- .0

‘ c c  (,H.0~ H, ’ .1 Hc , .2 88 . 9 I9( ) .6 91.7
~~

9 2 . 3 1 92 .8  9 3 . 4  5 5 ~~~~

3910 (0 .2 ‘8 2 . 5  Rh . 5 09. 4 91 . 0~ 92. 1 
L 2 .  ~~ ~~~~~~ .~ 93.8 96.0

4 9 0 1, ( - ‘3 .4 e4 .4  88.8 3 1 7  94 .5’ 94.6 95.3 -55 .8 96.6 98,9

5000 (
~“ 7  o L ’ s  o - s .2  92 .1  94 . 0 t 9 5 . 1  95.8 ’o , .3  97 .1 “9.4

N ’’ ; .1  .~ IT 
- 

( 3 , 9 85 . 2  H .  ( ‘3 2 .  c 94. 4 ‘45. 1 ,  “ . . 3 ** . 9 97 . 41 100 . 1)

- - - -~~~~~~—-- - - —~~~~~~~~~~~ --—----~~~~~ 
_ _ __ ___ j

of all airlift requests received by NAVI’ITO . TABLE XV II  shows

tha t the cost of airlifted nonexemp t air shipments , (i.e.,

r e q u e s t s  s u b j e c t e d  to the challenge criteria), is relatively

insensitive to parameter modifi cmt ion . When all airl ift

requests are included in the analysis -- both requests exempt

37
-- - - ..-- F. - •-

~~
-

~~ 
. - - - — - - — - -. . -- - - .- ‘ - - -‘1 -- -



TABLE XVI I

PERCENTAGE OF A I R  ~- II 1PMEN’l’ COST FOR NONEXEMPT REQUESTS

- :- lAYS - It

I ASW - 10 40 50 70 9 ’  110 130 150 180 NI. L I M I T  

~~
- - —-  --

~~
-—

100 4 . 8 4 1 . 1 41. 3 41 .4 41 .4 41. 5 41 .5 41 . 5 41.7

200 41.8 .14 .0 4- 1 .4 4 4 . 8  4 5 . 0  4~~~. 2  45 .3  4 5 . 3  4 5 . 4  45. 7

300 4 L4  4 6 . 4  4 7 . 2  47. 0 48.1 48 .4 48.6 40. 7 48.8 4 9 . 3

4 00 44 .  4H .7 4 4 .7 50. ” 511 .9  51.2 51.4 51.5 51. 7 5 2 . 3

500 46. 5 5’L cs 52.1 53.0 53.6 53.9 54.1 54.3 54.5 55. 3

47 .5 5 2 . 7  54.1 55 .1 55.7 56 .2  56. 5 56.6 56 .9 57.8

700 40 . 3  5 4 . 1  5 5 . 5  5 6 . 7  57 .3 57.8 58.0 58.2 58.5 59.6

800 4 9 .0 55 .2  56.7 5 7 .3  58.6 59.1 59.4 59.6 60.0 61.0

900 4 9 .4  56.0 57.6  59.0 59.8 60. 4 60.8 60.9 61.3 6 2 . 5

1(l~~1 , 4 9 . 9  56. 7 5 8 . 5  s ’ 1 .0 (0.8 61.3 61.7 61.9 c 2 . 3  63. 6

30C0 54.8 65.4 68.1 70 .2  71.6 72 . 6  7 3 . 2  7 3 . 7  74 . 4 75. 9

5000 56. ’9 s, ’s .O 7 1 .o  74 .1  75. 5 76.7 7 7 . 4  7 7 . 9  78 .9  80.6

N ’ -  L I M I T  6 6 . 0  8 1 . 2  85 . R 99 .4 9 2 . 5  o4 .2  95 .0  95 .6  96. 5 100.0

from challenge , (i.e., prevalidated/automatic )~ and requests

subjected to the challenge criteria , the total cost of airlifted

shipments is v i r t u a l l y  u n a f f e c t e d  by parameter  mod i f i ca t ion

as illustrated in TABLE XVIII. Since the cost of airlifting
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all r e q u e s t s  exempt  f r o m  c h a l l e n g e  is more than  $1.5 million

and the cost of airlifting all remaining requests is $2.3

million (for April - see APPENDIX C), much of the airlift

cost is tied to requests exempt from challenge and it is under-’

sta n d a h l e  t h a t  the t o t a l  cost of a i r l i f t e d  chi pmen ts is

relatively unaffected by parameter modifications.

TABLE X V I I I

PERCENTAGE COST OF AIRLIFT FOR ALL AIR SHIPMENTS REQUESTS

DAYS OLD

-- 

30 50 70 ‘3. 1 h a  1 30 150

200 6 6 .4  6 6 . 7 (0 . - .l ( 7 . 0  6 7 . 1  (.7.2 67.5

300 67. ’) 6 8 . 6  6 8 . 7 68. 3 4 ,9 . 0  - 4 .2  69.2

400 69 . 2  69. 8 7 0. 3  7 0 . 6  7o .7 70 , 5 7 0 . 9

500 7 0 . 6 7 1 . 3  7 1 . 0 72 . 2  7 2 . 4  7 2 . 5  72 .6

71. 6 7 2 .7 73.1 74.5 73.7 73.9 74.0

700 7 2. 5  7 3 . t  7 4 . 0  7 4 . 4  7 4 . 7  7 4 . 8 7 4 . ’-9

- 800 73. 1 7 4 . 1  74 .8  75 .2  75.5 75.7 75.8

The percentages in TABLE XVIII reflect the portion of the

t o t a l  poss ib le air cost ,(i.e ., if all air eligible cargo was

shipped by air), which would be incurred under these possible

parameter values. Holding the ASW challenge parameter constant

and vary ing the days old parameter  by as much as 120 days

39
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produces a difference of approximatel y two percentage points.

However , the ASW parameter has a gr ea te r  impact  on the cost.

Chang ing the ASW parameter by 600 , while holding the days old

parameter constant , generates a difference of about eight

percentage points.

TABLE XVIII dealt with all airlift requests received by

NAVMTO . Approximately 80% of each months airlift requests

were for shipments with SDT TAC codes. By only considering

SDT airlift requests , TABLE XIX shows the impact of parameter

changes on SDT funds. Each percentage in TABLE XIX reflects

the portion of the total possible SDT air cost ,(i.e ., if all

SDT air eligible cargo - whether exempt from challenge or not -

was shipped by air). The relative differences in the impact

of the challenge parameters on SDT funds is approximately the

same as previously discussed for all requests.
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TABLE X 1X

PERCENTAGE COST OF AIRLIFT FOR ALL SDT AIR REQUESTS

_ _ _  _ _ _  _ _  _ _ _  _ _ _-

~~~

__ _

- -~~AY2 OLI)
30 50 70 90 110 ~~ C ~50

61.4 61.8 62 . 1 6 2 . 2  6 2 . 3  62 .4  6 2 . 5

4 0 1 -  6 3 . 4  6 4 . 0  6 4 . 4  6 4 . 6  (~4.8 64.9 65.0

4 11’ ’  6 5 . 1  6 5 . 8  6 6 . 4  6 6 . 7  1 , 6. 8  67 .0  67 .1

500 64 .5 67.4 68.0 68.4 68.6 68.7 68.8

67 .7 68.8 69.5 70.0 70.2 70.5 70.5

700 68. 7 6 ’) .9 70 .6  71.1 71.4 71.6 71.7

(, ‘-
~4 .3  70. 6 7 1 . 4  7 1 . 9  7 2 . 2  7 2 . 5  7 2 .6
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I V .  SUMMARY AND CONCl USIONS

The Airlift C l ear an ce  A n a l y z e r  was  deve loped to f or ecast

the economic and operational effects of modifying the standard

challenge parameters. ‘the analyzer recognizes prevalidated

and automatic air shipments and sepa ra t e l y calculates the cost

o f ai r shi pment for  these reques t s  exempt from the s tandard

cha l lenge  c r i t e r i a . The remaining nonexempt air shipments are

sub jec t  to various possible  parameter va lues .  If the request

does not exceed the challenge parameters or is expected to

override the challenge , the analyzer considers the request as

an air  shi pment  and computes the expected number , cumulat ive

weight , and cost of air shipments. The analyzer also calculates

the surface cost for the remaining requests.

A critical element needed to operate the analyzer is the

capability to forecast air shipment overrides. The following

characteristics of chal lenged requests  were analyzed to es t imate

which requests override the challenge : channel , APOD , consignee ,

service code , transportation priority, project code , first

character of the project code (the type activity or weapons

system indicator) , TAC , DIC , and the challenge parameter

which caused the challenge . This analysis revealed the follow-

ing:

The characteristics which have a significant impact on
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t,he override decision are transportation priority, serv ice

code , the APOD . and the parameter which caused the challenge.

- The best estimator of overrides employs the challenge

p a r i r ~wce r  and t h e  APOD .

A constant override rate can be app lied without regard

t o  the challenge parameter values; (i.e. , reques ts  challenged

because o f age - whet her 180 days old or 90 days old -

experience the same override rate).

The override rate does not vary from month-to-month.

Th e o v e r r i d e  r a t e  var ies sig n i f i c a n t l y  from APOD to

APOD among the APODs with a large number of challenges.

- The override rates developed for the analyzer are

dis played below :

TABLE XX

OVERRIDE RATES (7,,) 

— - - —— - ---—- ---. ---.-—

APOD
(11A1.r.F)N ;f: PA8AMETF~~~~—

.-_...~~ P1K RTA NAP 111K UAM CT.JA OKO OTHERS

Days old a lone 99 75 68 32 74 2 9 46 50

- -~ hers 35 28 39 21 36 26 42 50

*See APPENDIX D for definitions
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The samp le air shipment data in con j u n c t ion  w i t h  t h e  fore-

cas t e d  o v e r r i d e  r a t e s  d i s p layed  above were proces sed t h r o u g h

the Airlift Clearance Anal yzer . Tables were constructed to

display the monthl y (April and May) material flow and move-

ment costs for a range of reasonable parameter values.

A review of the ana l yzer  output revealed the following :

Although the volume of airlift requests varies by

month , the relative differences among the monthly material

flow and movement cost values appear constant.

The number and cost of nonexempt air shipments are

relativel y insensitive to changes in the standard challenge

parameters.

A comparison of airlift requests coded SDT with all

airlift requests revealed that the relative differences among

the material flow and movement costs were constant.

Ir. conclusion , the Airlift Clearance Analyzer provides a

quantitative basis for projecting monthly number and cost of

air shi pments r e su l t i ng  from feas ib le  chal lenge paramete r

settings. Tables were constructed to show the monthly material

flow and movement costs for a range of reasonable parameter

values based on a two month data base. Analyzer runs based on

additional data can be made , as required . Thus , management now
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has the proper tools for projecting and monitoring the most

important parameters in the cost-effective operation of the

air clearance process.
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APPENDIX A: REFEREN (’~ S

1. NAVSUPINST 4630.22A , Use of Air Transportation by Navy

Shippers  dated 10 Feb 1976.

2. NAVSUP ltr 04A/RDS of 9 Sep 1976 .

3. DOD REG 4500.32R (MILSTAMP) , Vol. II.

4. AFR 76-11, Military Airlift U. S. Government Rate T a r if f ,

Section 3 , Paragrap h 2A.
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APPENDIX B - TYPE OF SHIPI€NTS F:XEMPT FROM CHALLENGE (AUTOMATIC)

1. The RDD (Required Deliver ’.’ Da’ e) equals 999 and the

requisition date is less than 90 d ; IV S .

2 .  The TCN deno tes  a CASREPT (Casualty Repcrting S’i~ tem) or

NORS (Not Operationally Ready , Supply) shi pment (i.e ., th e 11th

position of TCN equals W or G) m d  the requisition date is

less than 90 days.

3. The DIC equals TF1 (unaccompanied baggage) and the commo-

dity code is JZ (unaccompanied baggage no special handling) .

4. The second position of the DIC equals C (Armed Forces

C o u r i e r  Se rv ice )  or G (Mail fr”rn Postal Concentration Centers).

5. The DIC equals TH1 (household goods), the coxnrnoditv code

equals TZ (household goods no special handling) and the APOD

equals -

ADD , Addis Ababa , Ethiop ia

ANN , Amman , Jordan

ASP , Al ice Spr ings , Australia

BAH , Bahrain , Arab ian Gulf

CHC , Christchurch , New Zealand

LEA , Northwest Cape , Australia

LGS , Lajes , Azore s

B-i
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RCM, Ri chmond , Australia

THR , Teheran , Iran

UMR, Woomera , Aus tralia

B- 2
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A P P E N D I X  C : SAMPLE ANALYZER RESULTS

Analyzer results for selected challenge parameter values

are shown in TABLES I and II for the months of April and May,

r e s p e c t i v e ly .  For each cell in the matrix of TABLES I and II

the first entry represents the p r o j ected number  cf ai r  ship-

ments for the given challenge parameters corresponding to

the row and column . The number of air shipments represent

airlift reouests with weight , cube , and age lower than the

chal lenge parameter  values and those requests  which , a l though

challenged , are expected to go by air anyway. The second

entry in the cell represents the cumulative ASW , i.e. , the

maximum of each request ’s weight or 12.5 times the volume ,

for all projected air shipments. The third entry is the cost

of MAC airlift for the projected air shipments. The final

entry is the cost of shipp ing all remaining airlift requests

(the ones which do not override the challenge) by surface.

For examp le , the intersection of the 90 days column and the

500 ASW row in TABLE I yields the following information .

Projected air shipments of 9,199. Total ASW and cost of the

air shipments of 1 ,982 , 346 pound s and 1,238 ,437 dollars . The

cost of sending the remaining 1,345 (10 ,544-9 ,199) shipments

by surface is 105 ,381 dollai-~s.

The t r , 1ns 9  I r t a t  ion i -os  s 5 1 )  r a i r and su r I ;e-e s h i p m en t s  i re based en

he rat & p er  hanne 1 pound used by NAVMT () t o  t he  at r clearance process .

C-I



AJ ’~, 1~ . AIRI.

1 :4 • 4. -- l ~1 : 5  I 4 ,’ $ ’ I2

Nllnn ’ ’r ‘ - I  Ps , - v .s ~ I f , j l ed/A :) ‘ ‘ m O  1 ’  A i r 0I~~i pmes0 ‘ ~3 , 400

i v ’ -  ASW )‘r.~va l i d O  i i IAu t . omat i ’~ A i r  S!sipmeriti -i 2,779 ,275
- ‘ lf l) l :  ye A i r  S h i 4  n e T , ’ ‘ 

- , : ‘ $1 ,544 , 18(4
- ‘:irnii l i t . L V ,  - i r  IL ’) ’  C o a t  I Ir ill Nonprevahidat ed/Notsaut~omatic $ 241 ,290

TAB!.!: r

NI ~,l- >:i-:M1- ’F — AIkLIFT 8i-ç);l-:STS

1::: - - 
I ~~~~~~~~~~~~~~~~~~~~~ ‘

~~~~
— .A ’r . OLD

‘s. ~ 
—

~~ 10 50 ‘511 120 180 NO LIMIT

*A 5 , s12  ,‘~b4 7,221 7,294 7 , 371 7 ,483
B 1 ,461 ,24 l ,524,5~~3 1 ,5l4 ,4-~.:.’ 1 ,537 ,553 1 ,540,803 1,545 ,929

C 3.’1 ,h 13 ,44 ,806 956,817 958 ,514 960 ,586 963 ,977
D 1 (4 ,7.0 134 , U 5 4  133 , ~2E 133 ,151 132 ,946 112 ,63 1
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A 6, 4 53 ,.’ 5 4  8,686 8 ,801 8,923 9 ,110
B 1,618,-nI l ,752 ,~ ’4’) 1 ,784 ,960~~ 1 ,795 ,742 1 ,807 ,766 1,826 ,552

300 C 1,003 , 597 1 ,1)90,569 1,113 ,2 2 4 ) 1 1 ,120 ,113 1 ,128 ,019 1,140 ,446
1: llo , Y47 119 ,743 
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117 ,674 11 6,966 116 ,171 115 ,054

A s , , 1’ 4 - 1  8, 764 , -i , 19- )  9, 325 9,462 9 ,67 3 -

B 1,7 2 , ‘ ‘Os 1 ,943 ,833 1 ,982, ‘346 1, 997 , 4-6 1 2,015,442 2 ,043 , 47,’

500 c 1,075 ,828 1 ,2 4 ,175 1,238,4 47 1,247 ,990 1,259,158 1 ,278 ,324

D 120 ,o’n- 108,41’s 105, 381 104,374 10 3 ,132 101,410

A 7 , io6 - , , 1 14 9,597 3 ,735 9,842 10 , 125
El 1 , 066 , 809 2 , 175 , 258 •: , 25 :’ , 024 2 , 275 , 2 12 2 , 306 , 275 2 , 350 , 048

1000 C 1 ,1,4 ,165 1 , 4 5 4 , 514 1 .404 , ‘590 1 , 42 0 , 404 1, 440 , 886 1 , 469 , 540
Ii 112 , 476 9 4 ,4.-’! 88,81 1 87 ,215 85,159 82,525

NT: LIMIT A 7, (4,14 9 , 4 51)  9,958 10,11 4 10 ,194 10 , 544
B 2 ,517 ,cH’-3 ‘3,244 ,088 3 ,520,877 4 ,601 ,996 3 ,683 ,553 1 ,796 ,044

C 1,524 , ~~~~~~ . 1 , s / o ,~~~2 5 2 , 1 38 , 901  2,185 ,861 2 , 2 19 , 4 4 9  2 , 412 , 1 1 3

D 75 ,115 10 ,743 16 ,192 11 , 19 3 6 , 4’- Sl 0

*A Number of I ro)ec t~ ’d air shipments
B Cumulative ASW of a o j,o ted - r .hipments in A ( i r a  poundS)
C Cumula t ive-  ( 7 ) a t S  1 ;- r ’’ j cts” ! ai s ‘:Ii~~ -rn, r i t : ;  in A (in dollars)

1: Cumulative c ’ :ts ‘ 1  I y e j - - ’ - i  surf I l ’ -  h T } : T ’ ’ - t l t  ii ( s . r~ I l l a r s )
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MAY AIRLIFT REQUESTS
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A 5 , t l s s  7, 1o7 7 , 1 - I ”  7 , ,’ i s  7 , 511 1 0 , 057

B I ,4 ’ l  , j 4 0  
) 

,‘, - s 4 ,.I. a ‘ 1 , el - 4 , 000 1 , 0 .-? ‘ , ( 2 - ,  1 , 640 , 05o 1 , ‘ ‘ -4 ,74.’

300 C 838 , 1~~~~4 ‘ s I l , H s  3 1. 2 1 , 0 1 1 1  148 , i ’ 1 4  
- 

955 ,700

D 1 1 1 4 , - SC  1 1 1 , 04 :  
~ 

1 - 4 , iN’s 108,530 107,04.’ 1 ‘ 4 - 1 , 179 
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A 4 - , 1~~3 7 ,764~~~ H ,1-j4 8,217 8,339

N 1 , ‘ - 4 , , 3 . ’ 1 , 7 3 7 , 1 0 1  1 , 776 , 390 1, 791 , 195 1, 809 , 878 1 , 0 0 , 34~~

C 01 1 , 3 3 1 1 ,011, 060 1,1138 ,219 1,048 ,465 1, 061, 24 ’) 1 , 27~~j 0 (
4’ 1 1 3 ,311 ’) 101, 589 99 ,145 98 ,233 ‘17 ,054 95,402
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HA s,, 305 8,110 8,474 , 8,598 0,735 8,945
0 1 ,1,70,885 1 ,9o9,517 2 ,026 ,259 2 , 148,227 2,077 ,143 2 ,120 ,458

• 1000 C 956,493 1 ,142,570 1,182,115 1,196,780 1,215 ,886 1,242 ,080
D 105 ,955 87 ,683 84 ,251 82 ,887 81 ,052 78,503

A 6,477 8,427 8,815 8,958 9 ,115 9 ,350
B 2 , 238 , 640 2 , 957 , 993 3 , 084 , 142 3 , 163 , 864 3 , 277 , 629 3 , 429 , 299

No L I M I T  C 1 ,285 ,442 1 ,739 ,452 1,HoO ,1Y1 1,864 ,959 1,922 ,52 1 2 ,005 ,781
D 72 ,964 26 ,564 18,93 3 14 ,095 7,981 0

*/\ Number of projected air shipments
El flsiniul ative ASW of projected air shipments in A (in pounds)

C (umu lat iv ft , a ,~~t s  of p r o j e c t e d  air shipments  its A (in dollars)
0 CumulatiVe costs of projected surface shipments (in dollars)
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These t a r i f f s  are publ ished in AFR 76—11 (air) and CO MSC Ins t ruct ion

7600. 3F (surface).
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APPENDIX D: CHANNEL CODES

Channel Code Channel Name

CI.’A Cubi Point , Philippines

D NA Oki n awa , Japan

DOV Dover , Delaware

GAO Guantanamo , Cuba

HIK Hickam , Hawaii

K EF K e f l a v i k , Iceland

NAP Naples , Italy

NGU Norfolk , Virginia

OKO Yokota , Japan

P 1K Pr e s t w i c k , Scot land

RTA Ro ta , Spain

SBD Norton , C a l i f o r n i a

SIZ Si gonella , I t a l y

SUU Trav is , Ca l i f o rn i a

TCM McCord , Washington

UAM Guam , Marianas
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To c o r i i ; ’ - r v T ’  SOT (Second Destination Transportation) funds , NAV SIJP established new

chail eri’-p’ par~w~eter values for CONUS outbound 
cargo scheduled for lift by MAC.

Tt” modificat ion of the challenge parameters changed the monthly material flow

itid movement costs. This report documents a quantitative model , the Airlift

Anaiyier , which compares the tradeoffs in material flow and movement

- ; ‘L ; t S  r ’ a 1 - 1 1 t  i s i q  from changes to the airl ift challenge parameter values.

i’al,te s wi re ,‘on:ltrUat4-d “ show the monthly percentages of shipments airlifted and
- -o’,ts of airlifted shipments. These tables provide a quantitative basis for

;‘r’ ecting m o nt h l y  number and cost of aix- shipments resulting f rom feasible
1, ,sr un , •t e r  s et t i n g s .  The tables n~ y be validated at any time through addit ional
runs~ of t O e  Airlift Clearance Ajialyzer.
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