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Introduction

Predictions of tuture flying program activity are critical elements in the requirement
computations for both reparable and consumable items. In both of these requirements

computations, it is assumed thats

. Demand is proportional to flying program activity, and

2. 1t is possible to accurately forecast the flying activity to be performed in u

tuture periods.

), Yo

In this paper, we use historical data for calendar years 1973 through 1979 to test the

second assumption. That is, we compare forecasts of flying program activity made during

these years to the actual flying activity which was eventually performed. In the next

- ey

section, we discuss the sources of data used in our computations more fully, and describe
the calculations used in comparing predicted and actual flying programs. In the appendix,
we present plots for 26 USAF aircraft describing both program activity and forecasting

accuracy observed during this time interval,

Data Sources

We obtained the data documented in this report from two major sources, Observed

aircraft flying program data was obtained from the G331 system from output product

A-GO0331-PAR-M[-MMO. This information was collccted for the interval July 1970
through June 1979, Predictions of flying program activity which were made each quarter

throughout the 1970s were obtained from the K004 dat: system, using report K004.D81




RCS: NR-LOG-LR(AR)7208. Appendix A of reference 1 presents the actual program

activity data opfained in this process, while Appendix B of reference 1 presents the

forecasts of’12 months flying acsivity obtained tromn the KOO4 system, Table I illustrates

the data predeqted in Relerence 1. The top of Table I presents the actual {lying program
systems quarter for CY1971 through 1979. Similarly, the
fesents the predicted one year B-52 flying programs in

hundreds of hours. These predicted hours arc the total flying hours predicted to be flown

activity for B-52

bottom portion of Tabl

during the succeeding 12 month period. For example, at the beginning of the first quarter
of CY 1973, Air Force planning documents were predicting a total of 230,800 hours of
B-52 flying activity for the next 12 months, i.e., for quarters one through four of CY
1973. Each quarter the flying program forecasts are updated. At the bezinning of quarter
two of CY 1973, the revised 12 imonth forecast of B-52 flying activity (for quarters 2, 3,
and 4 of CY 1973 and quarter 1 of CY 1974) was 211,900 hours. Other revised forecasts
are presented in the table, with each forecast representing a prediction for the future

12-month interval,

We next computed the ratio of predicted to actual flying programs for the B-52 and a
number of other USAF weapons. We refer to this number as the "forecast accuracy
ratio.” Table Il illustrates this computation. For example, at the start of the first
quarter of CY 1973 (Quarter No. 9), a total of 230,800 hours were forecast as the B-52
flying program for the next 12 month period. As it turned out, a total of 203,703 hours
were actually flown by B-52 aircraft during this interval. The ratio of the predicted to
actual hours is 1.133, the number shown in the right hand column of Table Il. That is, the
predicted program was 13.3% more than the hours that were actually flown. Similarly,
when the 12-month forecast for the second quarter of CY 1973 was divided by the
corresponding acthal hours, a program ratio of 1.220 was obtained. The right hand column

in Table 1l presents similar ratios associated with other forecasts of B-52 flying programs

made throughout the 1970s.
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Figure | plots ot the actual and predicted flying programs for the B-52 for CY71-79,
as well as the forecast accuracy ratios presented in Table ll. The solid line in Figure 1A
represents actual quarterly B-52 flying activity, while the dashed line in this figure
represents the corresponding predictea program normalized to a quarterly value. On the
other hand, Figure 11} plots the forecast accuracy ratio associated with these observa-
tions, As seen in these figures, the predicted flying program was generally above the
observed program, although the forecast error became much smaller during the latter

years of the 1973-1979 interval.

We developed similar curves for the 26 USAF aircraft associated with the INSSIM
D062 Data Bank. These curves are presented in Appendix A. As observed in Reference 1,
almost all of these weapons show significant!v declining programs throughout the 1970s.
Some of the weapons completely phased out of *he USAF inventory. In this case, the very
small number of actual flying hours resulted in forecast accuracy ratios which were quite

erratic,

Analysis of Variance

We were interested in testing the hypothesis that forecasting accuracy differed
among weapon systems, and that forecasting performance changed as a function of time.
To do this, we utilized the data presented in Appendix A to develop Table lll. In this
table, we have recorded the forecast accurarv ratio associated with the specific flying
program forecast made at the beginning of cac!y calendar year from 1973 through 1979 for
each of the aircraft in our data file. We then used this data to compute the average
forecast accuracy ratio and the coefficient of variation of these ratios for each weapon
and for each calendar year. As shown in the figure, the grand average of all these
forecast values was 1.12, i.e., for all of the forecasts made, the predicted program

averaged 12% higher then the number of flying hours which were eventually flown.
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Tuable 1V presents an Analysis of Variance (ANOVA) Table for testing for significant
ditterences in predicting accuracy amoty weapons and among the different calendar
vears,  This antormation indicate  that there js no statistical basis for concluding that
there s any significant ditferences in forecasting accuracy among weapons or among time
pertods, That is, 1t appears redsonable to assuine that each forecast accuracy ratio may
he considered as a random observation from the sane probability distribution, Con-
sequently o we developed a frequency distribution using all of the forecast accuracy ratios
presented in TablelV. Our results are presented in Figure 2. As shown in the figure, the
combination ot all the forecast accuracy ratios have a mean of 1.123, and a standard
deviation ot 175, The minimum forecast accuracy ratio was .763, while the maximum
observed value (after correcting for the outliers as described in the notes to Table 111) was
1.812.  As shown in the figure, most of the accuracy ratios are greater than one,

indicating that the majority of forecasts exceed the corresponding actual flying programs.

Suintinary

This paper presents statistical data comparing predicted 12 month flying hour
programis with the corresponding program hours that were eventually flown., The data
covered the interval CY73-CY79 for 26 ditferent USAF aircraft, Most of these aircraft
experienced significant program reductions during the CY73-CY79 interval, In general,
predictions of flying activity exceeded the number of hours eventually flown. These
forecasts averaged 12% above the eventually observed program, though individual
forecasts ranged [rom 76% to 181% of the cventually observed values, Further, a rather
crude Analysis of Variance indicates there is no significant difference in forecasts

#ccuracy among weapon systems or among the different fiscal years,
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Frequency Distritution of
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Appendix A
Plots of
Flying Program Forecast Accuracy Ratios

for CY 73-79
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Appendix B
Fortran Source Listings

ot Tektronics Plot Programs

QY sewvrew




IXIINT«2730NI6°3D°()3] s

vl 8P 2XICH] 8ES
e8P 1X30N: 025

( (ET7. 30 v awIN JuTT Lo %0
fLdmasiag &0 - awwuunwcn..o - 1Mads EF 05

Y-

] HONE NI N N seer
Jalo L3947 eld o 32 Tt TRy uOﬂm

E"APREEE B MERVL T LSS TR S L PR

- -
e

Jamnetes IT0g WAYTO g TR0 !

- e d D S PR . PO LY RO L A . |

PR b DK REFTORNE U R BT ToR. & e G ey SN it T 141 IR Tt i "CRRE B

N R Ll A A R - IR Rt w2
1 ONFeHtD 9 (Tlve 4027 0 4a 10

@z SAM eyl

o310t NI OCHNE SnIsT 4 IOLTh Tl T

Tials JIli~3 visd o9

CE10S Jaeg 9 vl L]

a.uur R 53100 aey) 93

SrEIWN I SE25ale Sl sale il dvaon) .
(@5:01.v8°1@5.,338d 137,00 NCISN3R]] v“m

"33 LPANT ¥0LDV4 WYADCEd wibND ST n.vdum.u-whotpvnuwwm
SuFcCCHd INiIATS BA-T S0 mvncchOu NI S30un3 uu»:&tﬁu --5°bd3Tu4802
80,0 ATIINCTNT . 83.CTATILIVENCEEROT

S ad3%8c 45113
NAONINN CNWLIC )
L 28

[Ox




~y §
284440/
B AY

v o ¢TI y
. . - ¢

w ~ 151d0°51d° " 1°01100 X, .03dN 1IW) oLt

1 . 08 01 96755 933" 1) ocel

[ C.A01a08 oL - 3051038, T 138914 . L3500 TVTw) e
[} 29,01 d

6014wy WudDCad .Cld ot > 1

20501

serl}

WYNDCdd 13.5133d4d WL wogmcm

(92a0° %10’ "2 5 L0l TIwD [ 11 )¢

2900

(389147053 Tev e 179 .13

VXY SR SR SPS T-To i L [ }:32

aAIH L 2 30d0) e

JEILL. 13,090 296

e9s

B EUDS B ANPPS: 13 B Il -l ¢rS

“@LE

(=230 .08, 52380 LT oFs,

GO LN W30 T ~ME

-1

I 2R RPN B B €8

el I (el o X L U JE"

"IRE | Tl At T L I R | B

A

10 le 401 S3m s Oker ST e J55 “ -

a2

NI A T e

ARl TS s el T - Igd

FEPS STRY VTSI e I 18

LY Toa o ads T efag

edl

iN L et eed

[ F

.o

VBel 3ede 2 L

Trad are

Belri lhane 13

1t 22¢

qu— 1.7 R 5.,“

4 e~17ct Lo

PR I ara

fyreas € WEC

9.9

[+{ ) er2: A QNY ¥ CoduaY L2 40 177 Pl

0.5 eL2y S9

NS0 T2 [P IWIsnc] 05 @09

0123 JE9

INMNTINDGD ees  eedl 00y (1I{Ieet IICINe 829

3l C1 0° 8611 ‘9@ (1.9 1300 9

Jesl! 009

dO01 L4@ N7t 40 (NITIIRSLTIITITESRFTTNRTERRNIALLS SNNOH 3¢ $.08T Ol WoalOdd L(BTIWD) 2085

091t 088

5C1198 wWoa%0ed L0 50517 (E 01 4°¢ 0130 . .WiCSH €S u%m

SeeTOCILuN  (11C38d° (1:108 (1IXCES TIIATIN ¢3°03 01941 ) 47
.m«xu.r_«achu LIRa (H0Tive ([1030d (1A (IIX(ETTIIAVIR 05S

39270
7 T4 0SS iS1




Y INIY e~ D e e - NI MDD ‘d RS Y u‘a’»l&""dvi'(’r'
00F oM et U FN et QPOAIYL VU0 (=B we DU & oL, fe oy RERN Y SR VR Kol VoK. 9% I
VIS NN OV VRERINRY . X N - X IR IO AN M VRS X J".r RIS A e "‘“\1'"4"'/"”" lUW'UWJ
ISP SRR SR i A
R .. . P T S S TR T ..
LGP LIOARLE WY WL LND R RO BNV IOVIVVLOIOE LTIV ODY
DY IRTOANEEN O LG 23w D PPV PREY
WX S W WHLINRNKE Ol | QG TE vl hATEATEL:E AL R oY 1. AN
F oW 0WIWU T MM O ST [SVIRY XS AN ST PR PR
et im et tatt gme et . et . o — - YR I
uw"“.’\m..’\f“m“"‘ﬁ WV merut-g Te v T e v \-—-.' ST SN VY N"‘-—‘\L7‘&("&('»(“(.0'0&0&&
cuvane —-f'*um&g..\mf [nd NS RV VRSR s V] - . PR RIS o TV VAL R UL MV R B g - )
VO D T NP SO (e PO N | P A ,o.a’uL m\olD' DNyen ..
MM O MY A Y S e L . T TR T
——. e o et et e ot ot o e

r»uim&-«um
e NI AIRI(Y

L.00

ot
@
i
&
a

-
w
-~
-

CNDMEOM G =Yy
[T R VAV R VR Gal ot R Ba Rk BAV

b

® 80 MI®D L es? T N DY O e A,
i gg S®M™Me IQr~ru--0 DI TR IR I JEU IR NI e
L R A L L R R LA % ,.-;_ Cne
e

~~——-—‘—4""“'l-n’..'-l--’-‘-’l—-’dwroﬂ~'t-— ‘.qr,...;\,t. D

“ e s e .. . . .. e e e v e e . .
VOSSO PHBVBIOAR L. PDURISITVDXAL DY 29PN Y2 v Y
L A R N A L Y R e i R S N I I SR A N ]
QN IRV LUWHT I A Y8 e A . .
PRI R Y P N X A a. . RN - x.

Voot r 7 - GL Ty "y s Vo . [
AEAJO o v ot ot e dat tametae e PRI . .
I T R T T T T T . .
'mmwmmwoaom: [7. TC RS IS R R VR TNV ERA R DAL SNV UL ENTEN (RS s (N VRS R
WOINCWP-MP OO~ m e, AL RO el cet L O~ e N
MG COC PR UM™Y V1™, Rl R SRR e TR LT
WO = Ri-ss X WI°© O ™ TR I R RN Y - " : Nt -3
NTNC LML 3 AR o LN EFE AR e "o T
R I I R T T R .
Lol I A RV, IV- 20 X B VE_LIVERER S VERV oL I R B ] - RIRUREEI L. EYARAY)
tetotare s ltescawanibiafu IR Vo TR B

BSc

Loee

.

.

L.

19 U PRI~ ® =y '11 I}
R R S R Y I BV R VIR FRTFS [PR v Y SN ST

-gn -y
bt 21')"'("'

34,

@oe«&gg e N - iy
GG VK > l‘ W 5'0'
‘99&6'&@& mm [IEY)
SO Dy

R XN R, CIGNOY
g &1*—20&
DM 30 o
IR R\ IRCY IVE N o B
N Y-aidle:etosam

GOS0 gD
PN TR e TR U
DI RS 5. 4
LNl D Y R RN S B et e |

..

N NT D, (@I € DY

- v et w e ot

FRGERR, D
24 Flee
o L




L L T L T e R, ¢8Rt W P
M&L
- L RETSS B2 B el
L 54a0°SLa’ V(L qu ool 1.
..ou..o“. a6 T 68 quuang 1.
Co\Olive M idw 13.0135ad, L3890 L 3Sae) T

2e

S011ud WoddTHe

wea9dmc 1100 1ld%a LOe
CELAXTNLT T E A L) el
IEL LR R &v_wc 2a 100
CATRTCE 3PN IEe) N0
REEE T I A I
RS
i.o: ]
"
a
1T
1
e
R R |
e
N
o
T
[ G
MRS
o RA
R
Y
3
1Sla
Tl
o LndN
A ANY X ShudEt L07e 40 L33
3NILKD) B9
.Qav (R uuan.mn.ﬁuag
TART L Yl T1DY
SENH 43 S @Y DL wMyDCed JB83ONDS
VETHT B Loy £3

N

>§

K]

ERRSELINRT Sre

e s Ne 2I WS 2L 4

'JC{&':-'Q"‘"J-.'U‘&

i

Cliva e 1:Q@Ia’ | ..w -1y 12°9 5 Je% 103 SN8Q1 i 995
1 y.-rn..n.nuuu DL AT G RS AS ST k! ] #ss
L7 €5 (C orsS
J8ES
292S
TR0 oMo LIS. 1 L3549 o) e1s
srEAY.e 1S 1aC ¢S
I R YESY 4 (114
The s Lastie 22y
ot TR 4
el 34 T TiMYlo 3 M 30y Te2y
- Ty »w1c da GILUINIM4 i Aliwd o 10 ] e 95
TCal® o LN 1] wwdiled 1327117304 1 13ds lovy
Taln bl WhaDlad 0L o T T ALY
T« "N e1y ¢ 1 o2y
ML el 4L 9,0 v Y 3a e
saey
RN 35¢
iy
TGl idal s TTooert
SA-NTECS G187 “.:;.«.mn. I 3L
@52
adid S 0 2 ey
- . HM.,. ) ._. P ..W!
T R DU IR Lol S TR B T | '
P | :
R .—w * R

[N

ad?a

Ze1?

T caz el e

RSN Y D N A | [N 3

unmxxg 1,».1-1;‘ ¢rt

EAEd EFEN) nuwwx, et

I SR S e PR

t@G. DI,V 105 3o 1S LavT os.., :c.m4mr”u et

bl EXCY SRR RPN T P

29€ 0

‘e @B - 1! -l 4043 WENOCAY VNIATA. 38974 el ¥t
SL(S4Y 8@ Av¥DLEa INI, T 4. 77380 wael ot

senle NODs T 3434P CH3ERON c3LAYTC. 1387 waeC eet
037307 a3 dvatd e6

3r1 340 A v 330Uy B Yot es

-

TYNTLGa3L 4C7d SCINOALWIIL . 209

ONISN vlud 3L 4070 3. SCNULKCD S3INID NI Inv 0S8
‘T 3714 WOad Y. UC WeaTOMd SNIAT: SAV3N LvaDlad Sk "”m
4° 4337848002

80150 Clivdd-90EN1B82 21

4" 343084 .S8




BN, %3 0 i i SOl Uiy L

e e OIS i i nict 2 Ao & oo

[

fread

N ey}

elis ocel

N3 1D egel

123

FWNILANGS € ee2t

T 0L 09 [ .18

J0811

4007 L#od38]0 O IN3TEIZERTUEIBEESRETSILEEI 98I0 T
il

SO1Ludy WINOCHd 101d o, 233
20911

(OKS NN 1D [ I3

ettty USIN







