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Preface

This report presents a set of tables and graphs of
probabilities relating to an anti-aircraft defense situa-
tion in which the defensive forces receive information on
some, but not all, of the attacking aircraft ("targets”)*
The magnitudes tabulated are defined at the beginning of
each table. The tables cover a wide range of parameters;
the graphs pertain only to selected values of the param-
eters ,
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TABLE I

Loss in Attrition

Due to Degradation of Information

d(T,t) = E(T)-E(t) = T[l-(1- - t[l-(l-

for B
T
t

a

P

Humber of batteries s 10, 20, 30, 40
" ” targets - 20
” ” targets on which the defense is informed;

t/T = „2, .4, .6, .8

Probability that a target, if assigned to a battery,
will survive fire from that battery
(=s engagement survival probability); given by

a (1~P)
m/B

Characteristic (single-shot) kill probability =

m = Number of shots available to all batteries combined;
m/B = shots per battery =1, 2, c*,, 8,

The function d(T,t) measures the following magnitude:
Assume B batteries opposing T targets, where the batteries
have information on only t targets. Each battery is assigned
at random to one of the t targets, then stays assigned to it
for the duration of the engagement, firing m/B rounds, each
with kill probability p. (Thus a_ is the survival probabil-
ity of a target assigned to one battery.) Then d measures
the expected loss in attrition due to the degradation of in-
formation, i.e., the expected number of targets killed in the
case of no degradation, minus the expected number of targets
killed in the presence of degradation.

Selected values of this function are presented graphi-
cally in Figures 1-6, pp. 28-30.
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E(T) - E(t)

E(T) = T[l-a-l^)®]

B T t p ^1 2 3 4 5 6 7 8'',

10 05 01 -2 00.8 01 .6 02.2 02.6 02.8 05 .0 05 .1 05.2
1 0 05 01 01 .5 02.5 02.8 03.0 05.2 03-3 03 c5 03.%
10 05 01 02.5 05.0 03-3 03.% 03 A 03 .% 03-5 03-5
10 05 01 .7 02.9 05.3 05.4 03-3 03-5 03-5 03-5 03-5
1 0 05 01 .9 03-3 05 <4 03.5 03-5 05.5 03-5 03-5 03-5

10 05 02 c2 00.% 00.9 01 .5 01 .6 01 .9 02.0 02.1 02 <2

10 05 02 •3 00.7 01 .% 01 .8 02.1 02.2 02.3 02.5 02.4
10 05 02 o5 01 .% 02.0 02.5 02A 02 <4 02.4 02.5 02.5
10 05 oe •7 01 .9 02.5 02.4 02.5 02.5 02.5 02.5 02.5
10 05 02 •9 02 o5 02.5 02.5 02.5 02.5 02.5 02.5 02.5

10 05 03 *2 00*2 00.5 00.7 00.9 01 .1 01 .2 01 c2 01 .5

10 05 05 ®3 00 00.8 01 .0 01 .2 01 .5 01 .% 01 .4 01 J).

1 0 05 05 •5 00.7 01 .2 01 .% 01 .4 01 .5 01 .5 01 .5 01 .5

10 05 05 ®7 01 cl 01 01 .5 01 .5 01 .5 01 .5 01 .5 01 c5

10 05 05 .9 01 .% 01 .5 01 .5 01 .5 01 .5 01 .5 01 .5 01 .5

10 05 o4 00.1 00.2 00.5 00 .4 00.5 00.5 00.5 00 .6

1 0 05 Ol?. ®3 00.1 00.5 00.% 00.5 00 .6 00.6 00 .6 00 .7

10 05 o4 .5 00 o5 00.5 00.6 00.6 00.7 00.7 00.7 00.7
10 05 o4 o7 00.5 00.6 00.7 00.7 00.7 00.7 00.7 00.7
1 0 05 o4 .9 00.6 00.7 00.7 00.7 00 ®7 00.7 00 .7 00.7

10 10 «2 00.5 0 0 02.1 CS.6 05.0 03.% 03.6 03.8
10 10 02 ®3 01 02.2 05 -0 03-5 03,8 o4.o 04«2 04.5
10 10 02 •5 02.1 03.% 0%.0 0%.3 o4 .4 0%.5 0%.5 0%.5
10 10 02 o7 05.2 0%.2 o4 ©4 0%.5 0%.5 0%.5 0%.5 0%.5
10 10 02 o9 0%.1 0%.5 0%.5 04.5 0%.5 04.5 0%.5 o%.5

10 10 o4 «2 00.2 00.6 01 .0 01 .4 01 .6 01 .9 02.1 02.2

10 10 o4 •3 00.5 01 .1 01 .6 01 .9 02 c2 02.% 02.5 02.6

10 10 o4 •5 01 .1 01 .9 02.5 02.5 02.6 02.7 02.7 02.7
10 10 oi+ ®7 01 .7 02.5 02.7 02.7 02.7 (^.7 02.7 02.7
10 10 o4 c9 02.% 02.7 02.7 02.7 02.7 02.7 02.7 02.7

10 10 o6 e2 00 .1 00.5 00.5 00.7 00 0
00 01 .0 01 .1 01 <2

10 10 o6 ®3 00 <2 00.5 00.8 01 .0 01 .2 01 .5 01 .5 01 .4

10 10 o6 00.5 01 .0 01 .2 01 .% 01 .4 01 .5 01 .5 01 .5

10 10 o6 .7 00.9 01 .5 01 .% 01 .5 01 .5 01 .5 01 .5 01 .5

10 10 o6 o9 01 .5 01 .5 01 .5 01 .5 01 .5 01 .5 01 «5 01 .5

10 10 o8 c2 00.0 00.1 00^ 00 .5 00 .5 00.4 00 .4 00.5

10 10 o8 ®3 00 .1 00*2 00.5 00.4 00.5 00.5 00.5 00 .6

10 10 o8 .5 00 c2 00.4 00.5 00.6 00 .6 00.6 00.6 00.6

10 10 o8 .7 00 .4 00.5 00 .6 00.6 00.6 00.6 00 .6 00 .6

10 10 o8 o9 00,5 00 .6 00.6 00.6 00 .6 00 06 00.6 00 c6

-2 -
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B T t P <r-~2—~3
4 5 6 7 8^

10 1 5 05 00.

k

01 .1 01 .7 C2.5 02.8 03 .1 03.4 03.6
10 1 5 05 00 cQ 01 .9 02.7 032 05 »6 03.9 04.1 o4£
10 15 05 01 .8 05.2 03.9 2 0% 0% 0%.% 04.5 04,5
10 1 5 05 •7 C2.9 04.1 0%«% 04.5 0%o5 04.5 o%.5 04.5
10 1 5 05 .9 04o0 04.5 o4.5 0%.5 o4.5 0%o5 04.5 04.5

1 0 1 5 06 00 c2 00.5 00.8 01 .1 01 .5 01 .6 01 .7 01 .9
1 0 1 5 o6 o3 00 «5 00.9 01 .5 01 .6 01 .9 02.0 022 022
10 1 5 o6 .5 00.8 01 .6 02 .0 022 '32.5 02.% 02.4 .4

10 1 5 o6 .7 01 .k 02.1 02.% 02.4 (S.4 02 A 02.4 02 A
1 0 1 5 o6 o9 02.1 02 0% 02.% 02 A 02.4 02.4 02.% 02.4

10 1 5 09 00 «1 OC o2 00 0% 00.5 00.7 00 «
00 00.9 00.9

10 15 09 •5 00.2 00 0% 00 .6 00.8 00.9 01 .0 01 .1 01 .1

10 1 5 09 00 00.8 01 .0 01 .1 01 2 01 2 01 2 01 2
10 15 09 .7 00 c7 01 .1 01 2 01 2 01 2 01 2 01 2 01 2
10 1 5 09 .9 01 .1 01 <2 01 2 01 2 01 2 01 2 01 2 01 2

10 1 5 12 c2 00 oO 00.1 00.1 002 00.3 00.5 00 .5 00 .%

10 15 12 -5 00.1 002 00 2 00 .5 00 0% 00 0% 00.% 00.5
10 1 5 12 o5 00 <2 00.5 00.4 00.5 00.5 oo®5 00.5 00.5
10 1 5 12 o7 00 «5 00 c% 00.5 00.5 00.5 00.5 00.5 00.5
10 1512 .9 00.% 00.5 00.5 00.5 00.5 00.5 00.5 00.5

10 20 04 000 00.9 01 .5 02.0 02 c% 02.8 03 o1 03^5
10 20 Oh 00 .8 01 .6 oe.3 02.9 05 o5 03.6 03.8 03.9
10 20 04 01 .5 02.9 05.6 03.9 0%.1 0%2 0%2 04.2
10 20 04 «7 02.6 03.7 0%.1 0%2 0%2 04.2 04.2 04.3
10 20 ok .9 05.7 0%2 0%2 0%2 04.3 04.3 04.3 0% .3

10 20 08 .2 00 el 00.% 00.6 00.9 01 .1 01 .5 01 .5 01 .6

10 20 08 00.5 00.7 01 .1 01 .% 01 .6 01 .7 01 .9 01 .9

10 20 08 00 o7 01 .5 01 .7 01 .9 02.0 02.1 02.1 02.1

10 20 08 .7 01 e2 01 .8 02.0 02.1 02.1 02.1 02.1 02.1

10 20 08 •9 01 08 02.1 02.1 02.1 02.1 02.1 02.1 02.1

10 20 12 o2 00.1 002 00.5 00.% 00.5 00.6 00.7 00.8
10 20 12 00 .1 00.3 00.5 00.7 00.8 00.9 00.9 01 oO

10 20 12 00.5 00.6 00.8 00.9 01 .0 01 .0 01 .0 01 .0

10 20 12 «7 00 .6 00.9 01 rO 01 .0 01 .0 01 .1 01 .1 01 .1

10 20 12 o9 00.9 01 .0 01 .1 01 .1 01 .1 01 .1 01 .1 01 .1

10 20 16 «2 00 cO 00.1 00.1 00 2 00 2 002 00 .3 00.3

10 20 16 00 .0 00.1 002 00.5 00.3 00.5 00.% 00 .%

1 0 20 1 6 00 .1 00.3 00.5 00 .% 00 .% 00 .% 00.4 00 0%

10 20 16 .7 00 <2 00 .% 00 00 .% 00 .% 00.4 00 .% 00 .%

10 20 16 c9 00.5 00 .% 00 0% 00 .% 00.4 00 0% 00 .% 00 .%
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E(T)-E(t)

E(T) = T[l-(l-i^)®]

m/B

B T t p /I 2 3 4 5 6 7 8^

20 05 01 «2 01 .8 02 .9 03.4 03.6 03.7 05.8 03.8 05.9
20 05 01 O 02 03.4 03.7 03.8 05.9 03.9 03.9 03.9
20 05 01 «5 05.4 03.8 03.9 05.9 03.9 03.9 03.9 03.9
20 05 01 .7 05.8 05.9 05.9 03.9 03.9 03.9 05.9 05.9
20 05 01 .9 05.9 05.9 05.9 05.9 03.9 03.9 05.9 05.9

20 05 02 -2 01 oO 01 .9 02.4 02.6 02.7 02.8 02.8 02.9
20 05 02 .5 01 .6 02.4 02.7 02.8 02.9 02.9 02.9 02.9
20 05 02 o5 ce.4 02.8 02.9 02.9 02.9 02.9 02.9 02.9
20 05 02 .7 02*8 02.9 02.9 02.9 02.9 02.9 02.9 02.9
20 05 02 .9 02.9 02.9 02.9 02.9 02.9 02.9 02.9 02.9

20 05 05 ^ 00 »5 01 .1 01 .4 01 06 01 .7 01 .8 01 .8 01 .9
20 05 05 .5 00.9 01 .5 01 .7 01 .8 01 .9 01 .9 01 .9 01 .9
20 05 05 o5 01 .5 01 .8 01 .9 01 .9 01 .9 01 .9 01 .9 01 .9
20 05 05 .7 01 .8 01 .9 01 .9 01 .9 01 .9 01 .9 01 .9 01 .9
20 05 03 .9 01 .9 01 .9 01 .9 01 .9 01 .9 01 .9 01 .9 01 .9

20 05 04 & 00 «2 00.5 00.7 00 ^^8 00.8 00.9 00.9 00.9
20 05 oh .5 00 00.7 00.8 00.9 00.9 00.9 00.9 00^9
20 05 04 .5 00.7 00.9 00.9 00.9 00.9 01 .0 01 .0 01 .0

20 05 04 .7 00*8 00.9 00.9 01 .0 01 .0 01 .0 01 .0 01 .0

20 05 o4 .9 00.9 01 .0 01 cO 01 cO 01 .0 01 .0 01 .0 01 .0

20 10 02 ^ 01 .6 05 <2 04.5 05*0 05«5 05.8 06.1 06£
20 10 02 o5 02.6 04.5 05.4 05.9 06£ 06 .4 06.5 06 .6

20 10 02 «5 oil- .4 05.9 06 06.6 06.7 06.7 06.8 06e8
20 10 02 *7 05.7 06.5 06,7 06.8 06.8 06,8 o6«8 06.8
20 10 02 06.5 06.8 06.8 06 e 8 o6,8 06.8 06.8 06.8

20 10 04 ^ 00.8 01 .8 02.6 05.2 03.6 03.9 04.1 04.3
20 10 04 c5 01 .4 02.8 05 o5 Oil-cO 04.5 04.5 o4.6 o4*6
20 10 04 .5 02.7 o4.o 04A o4«6 04.7 0I4..8 o4.8 04.8
20 10 04 .7 03.7 04.5 04.7 04.8 04.8 04,8 o4.8 o4.8
20 10 04 «9 04.5 ohcQ 04.8 04.8 Oh *8 04.8 o4.8 04.8

20 10 06 ^ 00 .4 00.9 01 .4 01 .8 02.1 02.5 02.4 02.5
20 10 o6 a5 00 c7 01 .5 02 .0 02.5 02.5 02.7 02.8 02.8
20 10 o6 .5 01 .5 02.5 02.7 02.8 02.9 02.9 02.9 02.9
20 10 o6 c7 02 «2 02.7 02.9 02.9 02.9 02.9 02.9 02.9
20 10 o6 o9 02.7 02.9 02.9 02.9 02.9 02.9 02.9 02.9

20 10 o8 £ 00.1 00 oh 00 .6 00.8 00.9 01 .0 01 .1 01 .1

20 10 o8 o5 00.5 00.6 00.9 01 .0 01 .1 01 .2 01 <.2 01 .5

20 10 o8 .5 00 .6 01 .0 01 .2 01 .5 01 .5 01 .5 01 .5 01 .5

20 10 o8 <,7 00.9 01 .2 01 .5 01 .5 01 .5 01 .5 01 .5 01 .5

20 10 o8 ,9 01 o2 01 .5 01 .5 01 .5 01 .5 01 .5 01 .5 01 .5
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E(T)-E(t)

E(T) == T[l-(1-^)®]

B T t P
^1 2 3

20 1 5 05 c2 01 «5 05.0 04.3
20 1 5 05 o5 02 A 04.6 05.9
20 1 5 05 04.5 06 *6 07.5
20 1 5 05 .7 o6.2 07.7 08,1

20 1 5 05 .9 07.7 o8<s 08,2

20 1 5 o6 00.6 01 .5 02.4
20 1 5 06 01 .1 02.5 05 0
20 15 06 02.4 o4.o 04.7
20 1 5 06 •7 05.7 04.9 050
20 1 5 06 •9 o4.9 050 05.4

20 15 o9 «2 00.5 00.8 01 .2

20 1 5 09 00 06 01 .5 01 .9

20 1 5 09 01 .5 02 <2 02.7
20 1 5 09 •7 02.0 02.8 05 .0

20 1 5 09 .9 02.7 05.0 05 .1

20 15 12 00.1 00.3 00.5
20 15 12 00.2 00.5 00.8
20 15 12 00.5 00.9 01 .1

20 1 5 12 .7 00.8 01 .2 01 .5

20 15 12 o9 01 *2 01 .5 01 .5

20 20 Oh «2 01 .1 02.7 o4.i

20 20 Oil 02 f 1 04.5 05.9
20 20 Qk •5 04.2 o6c8 07.9
20 20 04 .7 06 o5 08.1 o8c6
20 20 Oh .9 08.1 08.8 08.8

20 20 08 o2 00.5 01 .5 02.1

20 20 08 00.9 02.2 05 <2

20 20 08 .5 02.1 05.8 o4.6
20 20 08 .7 05^5 04.8 05.2
20 20 08 .9 o4.8 050 05.4

20 20 12 «2 00.2 00 .6 01 .0

20 20 12 a5 00.4 01 .1 01 .6

20 20 12 01 .1 02.0 02.5
20 20 12 .7 01 .8 02.6 02.8
20 20 12 .9 02.6 02.9 02.9

20 20 l6 •2 00 .1 00 <2 00.4
20 20 l6 .5 00.2 00.4 00.7
20 20 l6 00 .4 00.8 01 .0

20 20 l6 .7 00.7 01 .1 01 <2

20 20 l6 o9 01 .1 01 .2 01 .2

m/B

4 5 6 7

050 06 .0 06 o5 06,9 07.2
06.7 01 £ 07.5 07.8 07.9
07.9 08.1 08.1 08.2 08.2
08.2 08.2 082 08.2 082
o8£ oS^ 08.2 08c2 08.2

05 .0 03.6 04.0 04.3 04.5
o4 .i 04.5 04.8 05.0 05.1

05.1 052 050 050 05.4
050 05.4 05.4 05.4 05.4
05.4 05.4 05.4 05.4 .05.4

01 .6 01 .9 022 02.4 02.5
02 <2 02.5 02.7 02.8 02.9
02 .9 05 .0 03.0 05.1 05.1

05.1 05.1 05.1 05 .1 05.1

05 .1 05.1 05 .1 05.1 05 .1

00.7 00.8 00.9 01 .0 01 .1

00.9 01 .1 01 .1 01 2 01 2
01 <2 01 .5 01 .5 01 .5 01 .5

01 .5 01 .5 01 .5 01 0 01 0
01 .5 01 .5 01 0 01 .5 01 .5

05<=2 06 .0 q6o6 07.1 07.5
06.8 07.5 01.9 082 o8o4
08.4 0806 08.7 o 8 c 6 08.8
08.8 08.8 0808 0808 08.8
08o8 08.8 0808 08.8 o8,8

02.7 05.5 03.7 o4 .l 04.3
03.9 o4.3 o4.7 04.9 05.0
O^cO 05.2 05*5 050 05.4
050 05.4 05.4 05.4 05.4
05.4 05.4 05.4 05 .4 05A

01 .4 01 .7 01 .9 02.1 02.5
02.0 02.5 02.5 02.6 02.7
02.7 02.8 02.9 02.9 02.9
02.9 02.9 02.9 02.9 02.9
02.9 02.9 02.9 02.9 02.9

00.6 00.7 0c 0
00 00.9 00.9

00.8 00.9 01 .0 01 .1 01 .1

01 .1 01 2 01 2 01 2 01 2
01 2 01 2 01 2 01 2 01 2
01 2 01 2 01 2 01 2 01 2
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E(T)~E(t)

E(T) - 1

B T t p 2 3

50 05 01 •2 02 o5 05*^5 05.8
50 05 01 052 05.8 03.9
50 05 01 05.8 o4.o 04 o0

50 05 01 .7 03.9 o4.o o4.o
50 05 01 .9 04 o0 o4.o o4.o

50 05 02 <2 01 .6 02.5 02.8
50 05 02 .3 022 02.8 02.9
50 05 02 oe .8 05*0 05 oO

50 05 02 o7 oe.9 05 eO 03.0
50 05 02 .9 05 eO 05 «o 05 cO

50 05 05 <2 00 «9 01 .5 01 .8

50 05 05 01 o5 01 .8 01 .9

50 05 05 c 5 01 08 02.0 02.0

50 05 05 .7 01 .9 02.0 02.0
50 05 05 .9 02 cO 02.0 02.0

50 05 o4 2 00 .4 00.7 00.9
30 05 ol^ .3 00.6 00.9 00.9
30 05 04 -5 00.9 01 .0 01 .0

30 05 ol^ c7 01 .0 01 .0 01 .0

50 05 oh •9 01 eO 01 .0 01 .0

50 10 02 2 02.6 o4 *7 05.8
50 10 02 •3 04.0 05.9 06.7
50 10 02 05.9 o7 .0 07.4
50 10 02 .7 06.9 07.4 07.5
50 10 02 •9 07 .4 01 06 o7 .6

50 10 oil. 2 01 .4 02.9 03.9
30 10 olf «3 ce.4 o4.o o4.7
50 10 04 .5 03.9 05«o 05.4
50 10 o4 .7 04»9 05®4 05*5
50 10 o4 •9 05«4 05.6 05.6

50 10 o6 2 00 .7 01 .6 022
50 10 o6 •3 01 .5 02.5 02.9
50 10 o6 02.5 05.1 03 .4

50 10 o6 o7 05 .0 05 03.6
50 10 o6 .9 05.5 05.6 05 .6

50 10 o8 2 00.5 00 o7 01 .0

50 10 o8 •3 00.5 01 .0 01 .5

30 10 o 8 •5 01 .0 01 .5 01 .6

30 10 o8 •7 01 .4 01 .6 01 .7

50 10 o8 e9 01 .6 01 .7 01 .7

m/B

4 5 6 7

03.9 03.9 o4 .0 o4 .o o4 .o

o4 .0 o4 .o o4 .o o4 .o o4 .o

o4 .o 04.0 o4 .0 o4 .o 04.0
o4.0 o4 .o o4 .o o4 .o o4 .o

o4 .o o4 .0 o4 .o o4 .o o4 .o

02.9 02 .9 03.0 05.0 03 .0

05 .0 05.0 05.0 05.0 05 .0

05 .0 05 .0 05 .0 05.0 05.0
05.0 05 .0 05.0 05.0 05 .0

05.0 05.0 05.0 05.0 05 ®o

01 .9 01 o9 2.0 2.0 2.0
02.0 (2.0 2.0 2.0 2.0
02.0 2.0 2.0 2.0 2.0
02 .0 2.0 02.0 2.0 2.0
02.0 2.0 2.0 2.0 2.0

00.9 01 .0 01 .0 01 .0 01 .0

01 .0 01 .0 01 .0 01 .0 01 .0

01 .0 01 .0 01 .0 01 .0 01 .0

01 .0 01 .0 01 .0 01 .0 01 .0

01 .0 01 .0 01 .0 01 .0 01 .0

06 .4 06.8 07.0 07.2 07.3
07.1 07.3 07.4 07 ®4 07.5
07.5 07.5 07.6 07 .6 07.6

07 .6 07.6 07 06 07.6 07 .6

07 .6 07 .6 07.6 07.6 07.6

o4.4 04.8 05o0 05«2 05 ®3

05.1 05*3 05.4 05.4 05®5
O5 o3 05*5 05.6 05®8 05.6
05.6 05.6 05.6 05 «6 05®8

05.6 05.6 05.6 05.6 05.6

02.7 02.9 05.1 05.2 03 o3
052 03-3 03.4 03.5 03 ®5

05.5 05 .6 05.6 05 .6 05 .6

05 .6 05 .6 03.6 05 06 05.6

05 .6 03.6 05 .8 05 .6 05 06

01 2 01 .5 01 .4 01 .5 01 .6

01 .5 01 .6 01 .6 01 .6 01 .7

01 .7 01 .7 01 .7 01 .7 01 .7

01 «7 01 .7 01 .7 01 .7 01 .7

01 .7 01 .7 01 .7 01 .7 01 .7

6 -
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8B T 5 P

30 1 5 03 02.4
30 1 5 03 •3 03.9
30 1 5 03 06.6
30 1 5 03 «7 o 8 o4
30 1 5 03 .9 09.7

50 1 5 06 .2 01 .1

30 1 5 06 02.1

30 1 5 06 o4 .o

30 1 5 06 cl 05.6
30 1 5 06 .9 06.7

30 1 5 09 o2 00.6
30 1 5 09 .5 01 .1

30 1 5 o9 o5 02*2

30 1 5 09 .7 032
30 1 5 09 .9 0^.0

30 1 5 12 .2 00.2
30 1 5 12 00 .4

30 15 12 00.9
30 1 5 12 .7 01 .If

30 15 12 .9 01 .8

30 20 o4 .2 02 «i

30 20 04 03 ®7

30 20 04 06.7
30 20 o4 .7 09.1

30 20 Ol). c9 11 .0

30 20 08 <2 00.9
30 20 08 01 .8

30 20 08 03.8
30 20 08 .7 05®8
30 20 08 .9 07.2

30 20 12 c2 00.5
30 20 12 •5 00,9
30 20 12 02.0
30 20 12 .7 03 .1

30 20 12 .9 Ojf.l

30 20 16 e2 00 «2

30 20 16 00 .4

30 20 16 .5 00.8
30 20 16 .7 01 .3

30 20 16 o9 01 .8

E(T)-E(t)

E(T) =

2 3

o4.8 06.5
06.7 080I
0808 09.5
09.7 10.0
10.1 10.1

02.7 03.9
Olf .1 05 ®3

05.9 06 06

06.7 07.0
07.1 07.1

01 .4 02.1

02.3 03.0
03.4 03.9
o4 .i 04.3
04.3 o4.4

00 .6 00.9
00.9 01 .3

01 .5 01 .8

01 .8 01 .9
02.0 02.0

o4 c6 06.5
06.9 08.7
09.7 10.8
11 .1 11 .5

11 .6 11 .7

02.4 03.7
03.9 05*3
06.1 07.0
07.3 07.7
07.8 07.8

01 2 01 .9

02.0 02.9
03.4 o4 .o

04 c2 04.5
04.5 o4.6

00.5 00.8
00 c 8 01 2
01 .4 01 .7

01 .8 02 .0

02.0 02.0

ra/B

07 o 8^
o8o8 o9o5

09.8

10.0
lOcl 10.1

1 0

.1

1 0 «»1

04.8 05.4
06 cO 06 *lj.

06 o9 07.0
07

.1

07 .1

07.1 07

02 «7 03 .1

03*^5 03.6
04.2 04«3
04 c3 o4.4
04 .4 o4 o4

01 el 01 .3

01 o 5 01 .7

01 .9 01 .9

02 oO 02 .0

02 cO 02.0

07.9 08.8
09a8 10.4
1 1 .3 1 1 c5

1 1 .7 1 1 .7

1 1 .7 1 1 e7

04.7 03.4
06 oi 06 o7

07 <>5 07 «7

07.8 07.8
07.9 07.9

02 .5 03 .0

03.4 03.8
o4 e3 o4«5
o4.6 o4c6
o4.6 o4.6

01 .0 01 <2

01 .5 01 .6

01 .9 01 .9

02 rO 02 .0

02 .0 02 .0

7

08,7 09.0
09.6 09.7
10.0 10.1

10.1 10.1

10.1 10.1

05.8 06 «1

06 «6 06.8
07 .1 07.1

07.1 07.1

07.1 07.1

03 .4 03.6
o4 .o o4 .i

04.3 04.3
04.4 04.4
o4.4 o4.4

01 .5 01 .6

01 .8 01 .8

02.0 02.0
02.0 02.0
02.0 02.0

09.5 10.0
10.8 11 .1

11 06 11 .7

11 .7 11 .7

11 .7 11 .7

06 cO 06.4
07 .1 07.3
07.8 07.8
07.8 07.9
07.9 07.9

03 «3 03.6
o4 .o 04.2

04.5 04.6
04.6 o4 .6

04 .6 o4.6

01 .4 01 .5

01 .8 01 .8

02.0 02.0
02.0 02.0
02.0 02.0

09.3
O 9 o 9
10.1

10.1

10.1

06 c4
06.9
07 o1

07 .1

07 .1

03.8
04.2
04.4
o4 c4
04 o4

01 o7

01 o9
02.0
02.0
02.0

10.4
11 c3
11 .7

11 .7

11 .7

06 «7

07.5
07 c 8

07.9
07.9

03*6
o4.3
04.6
04.6
o4 06

01 .6

01 .9

02.0
02.0
02.0
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E(T)-E(t)

E(T) = T[l-(l-i^)®]

B T t p 2 3 4 5 6 7

4o 05 01 ^ 03 .0 03.7 03.9 o4 .o o4 .o o4 .o o4 .o 04 o0
ko 05 01 .5 03 .6 03.9 04.0 o4 .o o4 .o o4 .o O4 .o o4 .o

iK) 05 01 .5 03.9 04.0 o4 .o o4 .o o4 «o o4 .o o4 .o 04.0
to 05 01 .7 04.0 04.0 o4 .o o4 .o o4 .o o4 .o o4 .o o4 .o

1*0 05 01 o 9 0 l*..0 o4 .o o4 .o o4 .o o4 .o o4 .o o4 .o o4 .o

to 05 02 ^ 02 «1 02.7 02.9 03.0 03.0 03.0 03 .0 03 .0

1*0 05 02 o 02 06 02.9 03 *0 03.0 03 cO 03 oO 03 .0 03 .0

1*0 05 02 <»5 02.9 03 .0 03 .0 03.0 03.0 03 .0 03 .0 03 .0

to 05 02 .7 03 *0 03 oO 03.0 03 .0 03.0 03 .0 03 .0 03 .0

to 05 02 .9 03 «o 03 «o 03.0 03 .0 03 *0 03.0 03 oO 03 .0

1*0 05 03 -2 01 «2 01 .8 01 .9 02.0 02.0 02 ,0 02.0 02.0
i*.o 05 03 O 01 c6 01 .9 02.0 02.0 02.0 02.0 02.0 02.0
to 05 05 .5 01 .9 02.0 02.0 02.0 02.0 02.0 02.0 02.0

to 05 03 .7 02.0 02.0 02.0 02.0 02.0 02 .0 02.0 02.0

to 05 05 .9 02.0 02.0 02.0 02.0 02.0 02.0 02.0 02.0

1*0 05 oi*. <2 00.5 00.8 00.9 01 .0 01 .0 01 .0 01 .0 01 .0

4o 05 o4 c3 00.8 00.9 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0

4o 05 oh «5 00.9 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0

1*0 05 oi*. .7 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0

to 05 oil .9 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0

to 10 02 ^ 03.6 05 o7 06.6 07.1 07.4 07.5 07.6 07.7
to 10 02 .3 05*0 06 «

8

07.3 07.6 07 e7 07.8 07.8 07.8
1*0 10 02 o 5 08 *7 07.6 07.7 07.8 07.8 07.8 07.8 07.8
1*0 10 02 .7 07.5 07.8 07.8 07.8 07.9 07.9 07.9 07.9
to 10 02 ,9 07.8 07.8 07.9 07 ®9 07.9 07.9 07.9 07.9

1*0 10 Ol*. «2 02.1 03.8 o4 ©7 05*1 05.4 05.5 05.6 05.7
4o 10 oi*. .3 03.2 04.8 O5 o5 05.6 05.7 05.8 05.8 05.8
1*0 10 ol*. .5 oil .7 05.6 05.7 05.8 05.8 05.8 05.8 05.8
to 10 oil .7 05«5 05.8 05.8 05.8 05.9 05.9 05.9 05.9
1*0 10 ol*. .9 05.8 05.8 05.9 05.9 05,9 05.9 05.9 05.9

i*.o 10 o6 ^ 01 .1 02 <2 02.8 03 o2 05.4 03 .6 03 .6 03.7
1*0 10 o6 .3 01 .8 02.9 03.4 03.6 03.7 03.8 03.8 03.8
l*-0 10 o6 .5 02.9 05.6 03.8 03.8 03.8 03.8 03.9 05.9
1*0 10 o6 .7 03.5 03.8 05.8 03.9 03.9 03.9 03.9 05.9
1*0 10 o6 .9 03.8 03.8 03.9 03.9 03.9

.

05.9 03.9 03.9

1*0 10 o 8 ^ 00.4 01 .0 01 .3 01 .5 01 .6 01 .7 01 .8 01 .8

4o 10 o 8 .3 00.8 01 .3 01 .6 01 .7 01 .8 01 .8 01 .8 . 01 .9

1*0 10 o 8 c 5 01 .3 01 .7 01 .8 01 .9 01 .9 01 .9 01 .9 01 .9

1*0 10 o 8 e7 01 .7 01 .8 01 .9 01 .9 01 .9 01 .9 01 .9 01 .9

4o 10 o 8 .9 01 .8 01 .9 01 .9 01 .9 01 .9 01 .9 01 .9 01 .9
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E(T)-E(t)
1 » B

E(T) = ]

B T t P 2 3 4 5 6 7

Uo 1 5 05 03A 06.3 08.0 09.0 09.6 10.0 1 0 c3 10.5
to 1 5 03 05»4 08.2 09.5 10.1 10 ©3 10.7 10.8 10.9
to 15 03 08.1 10«1 10 e6 10.9 11 .0 11 .0 11 ©0 11 .0

to 15 03 o7 09.8 10.8 11 ©0 11 .0 11 .0 11 .0 11 .0 11 d
ijO 15 05 c 9 1

0

©7 11 oO 11 .0 11 o1 11 .1 11 d 11 d 11 d

1|0 15 06 o2 01 .8 03.8 05c2 06 .1 06.7 07.0 07.3 07.5
to 15 06 .3 03 .1 05.4 06 ©6 07.2 07.5 07.7 07.8 07 o9

15 06 05-3 07.1 07 «7 07 c9 08.0 08.0 o 8cO 08.0
ito 1 5 06 o7 06 0 8 07.8 o 8*o 08.0 08.0 08.1 08,1 o 8©i

to 15 06 c9 07 o7 08.0 08©1 o 8ci 08.1 08.1 08,1 o 8 ©i

to 15 o9 00.9 02 ©1 03*0 03.6 04.0 04.3 04.5 04.7

to 1 5 o9 •3 01 ©6 03.1 03.9 o4 o4 0^ «7 o4 c 8 04«9 05.0
4o 1 5 09 03.0 04.3 04.8 03*0 03 d 03d 03.1 03d
to 1 5 09 .7 04.1 Ok .9 05*1 03.1 03d 03d 03d 03d
to 1 5 09 •9 04.9 03*1 03.1 03d 03 d 03d 05d 03d

to 15 12 o2 00A 00.9 01 .3 01 ©6 01 .8 02.0 02.1 02 d
ifO 1 5 12 -3 00 e7 01 .4 01 .8 02 oO 02 d 02 <2 02 c3 02 .3

to 15 12 •5 01 ©3 02 ©0 02 «2 02 ©3 02 ©4 02.4 02 A 02.4
to 15 12 «7 01 .9 02.3 02.4 02.4 02 ©4 ce.4 02.4 02.4
to 15 12 .9 02 e3 02.4 02.4 C2.4 02.4 02.4 02.4 C2.4

ko 20 Ol^. rl2 03 cl 06 *4 o 8 e6 10©0 10.9 11 .6 12.0 12 ©3

to 20 oil- •3 05.3 08.9 10.7 11 .8 12.3 12.7 12.9 13 d
ko 20 Ok o 8«8 11 .7 12.7 13d 13-3 I 3 c3 13.4 13.4
40 20 Ok .7 11 ©2 12.9 13-3 13.4 13.4 13.4 13.4 13.4
to 20 ol^ o9 12©8 13.4 13*4 13.4 13.4 13.4 13.4 13.4

ko 20 08 «2 01 ©5 03.6 03*2 06.3 07.1 07.7 08.1 o8o4
ko 20 08 o3 02©8 05.5 07.0 07.9 08,4 08.8 09 o0 09.2

4o 20 08 .5 03 c3 07.8 08.7 09d 09.3 09.4 09.4 O 9 o4

ko 20 08 .7 07 o 9 .o o9.3 09.4 09.5 09,5 09.5 09.5-
20 08 «9 08^9 09.4 09.5 09.5 09.5 09.5 09.5 09.5

ko 20 12 00 ©7 01 .9 02 .8 03 96 o4 «1 04.5 04.8 03.0
IfO 20 12 01 .4 03*0 o4 .o 04 o6 03*0 03.3 05.4 05.6

ko 20 12 •5 02.9 04.6 03«2 03 c5 05.7 05.7 05.8 05.8
ko 20 12 .7 04.3 05.4 05.7 05.8 05.8 05.8 05.8 05.8
ko 20 12 •9 05.4 05.8 05.8 05.8 03«8 03.8 05.8 05,8

to 20 16 00.3 oo ©8 01 c2 01 .3 01 .8 02 ©0 02 d 02.2

40 20 16 -3 00 c6 01 o3 01 .7 02.0 02 ©2 02.4 02 «3 02.3
1;0 20 16 .5 01 .2 02.0 02 o3 02.3 02 .6 02 .6 02.6 02.6

ko 20 ^ 6 •7 01 .9 02.4 02.6 02.6 02.6 02 06 02.6 02.6

1^0 20 16 c9 02 ©i+ 02.6 02.6 02.6 02.6 ce.6 02.6 02.6
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TABLE II

Reroaining Attrition

After PegradatioD of Information

E(t) = t[l-(l-

for B = Humber of batteries =10, 20, 30, 40
fl If targets = 5, 10, 15, 20
tf ?» targets on which the defense is informed;

t/T = .2, e 4 , o 6 , »8
a = Probability that a target, if assigned to a battery,

will survive fire from that battery (= engagement
survival probability); given by

a = (l-p)“/®

p = Characteristic (single-shot ) kill probability =
o2, e3, 0^9 i

m = Humber of shots available to all batteries combined;
m/B = shots per battery =1, 2, 8.

This function E(t) measures the expected number of tar-
gets killed, under the same assumptions as those underlying
Table lo

Selected values of this function are presented graphi-
cally in Figures 7-12, pp, 31-33

o
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B T t p /l 6 7 8

E(t)
B

]

3^b
2 3

10 05 01 «2 00*9 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0

10 05 01 01 *0 01 oO 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0

10 05 01 01 «0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0

10 05 01 o7 01 *0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0

1

0

05 01 *9 01 *0 01 .0 01 01 .0 01 M 01 .0 01 .0 01 .0

10 05 02 c2 01 o5 01 .7 01 .9 01 .9 02.0 02.0 02.0 02.0
10 05 oe •3 01 .6 01 .9 02.0 OS.O 02.0 02.0 02.0 02.0
10 05 02 o5 01 *9 02.0 02.0 oe.o 02.0 02.0 C2.0 02.0
10 05 02 .7 02.0 02.0 C2 c0 OSM 02.0 02.0 02 .0 02.0
10 05 02 *9 02.0 02.0 02.0 oe.o 02.0 02.0 02.0 02.0

10 05 05 01 .5 02.2 02.5 02.7 02.8 02.8 02.9 02.9
10 05 05 02.0 02.5 02.7 02.8 C2.9 02.9 02.9 02.9
1

0

05 05 02.5 02.8 02.9 02.9 02.9 02.9 02.9 02.9
10 05*05 .7 02.8 02.9 02.9 02.9 02.9 02.9 02.9 02.9
10 05 05 *9 02.9 02.9 02.9 02.9 02.9 02.9 02.9 02.9

10 05 o4 <2 01 c6 02.4 02.9 03 <2 03.4 03.5 05.6 03.6
1 0 05 04 •3 02 <2 05*0 05*3 05.5 03.6 03.7 03.7 05.7
10 05 o4 02.9 05*5 05*7 03.7 05.8 05.8 03.8 05.8
10 05 o4 o7 03*4 05*7 05*8 05.8 05.8 03.8 05.8 03.8
1 0 05 o4 .9 05*7 05*8 05*8 03.8 03.8 05.8 03.8 03.8

10 10 02 *2 01 .5 01 .7 01 .9 01 .9 02.0 02.0 02.0 02.0
10 10 02 o3 01 .6 01 .9 02.0 02.0 02.0 02.0 02.0 02.0
10 10 02 •5 01 .9 02.0 02.0 02.0 02.0 02.0 02.0 02.0
10 10 02 c7 02.0 02.0 02.0 02.8 02.0 02.0 02.0 02.8
10 10 02 *9 02.0 02.0 02.0 02.0 02.0 02.0 02.0 02.0

10 10 o4 *2 01 .6 02.4 02.9 03.2 05.4 03.5 03.6 03.6
10 10 o4 •3 02.2 05*0 05*3 03.5 03.6 03.7 03.7 03.7
10 10 o4 •5 02.9 05*5 05*7 03.7 03.8 03.8 03.8 05.8
10 10 o4 o7 05*4 05.7 05*8 03.8 03.8 05.8 03.8 05.8
10 10 o4 c9 05*7 05*8 05*8 05.8 05.8 05.8 03.8 03.8

10 10 o6 n2 01 o7 02.8 05*4 03.9 04.2 o4.4 04.5 o4«7

10 10 o6 •3 02.4 05*5 o4 .i oil. .5 o4.7 04.8 04.9 o4.9
1 0 1 0 o6 05*5 o4.4 o4.8 04.9 05.0 05 <^> 05.0 05.0

10 10 o6 •7 04.5 04.8 05*0 05.0 05.0 05.0 05.0 05.0
10 10 o6 o9 04.8 05*0 05*0 05.0 05.0 05.0 05.0 05.0

10 10 o8 e2 01 .8 05*0 05*7 04.3 04.7 05.0 05<2 05.3
10 10 o8 02.5 05*9 o4 .6 05.1 05.3 05.5 05.6 05.7

10 10 o8 ®3 05*8 05*0 05*5 05.7 05.8 05.8 05.9 05.9
10 10 o8 •7 04.8 05*8 05*8 05.9 05.9 05.9 05.9 05.9
10 10 o8 .9 05*8 05*9 05*9 05.9 05.9 05.9 05.9 05.9
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E(t) = t(l-(l-i^)®]

B T t p ' 1 2

10 15 05 c2 01 .5 02^ 020
10 15 03 02 «0 02*3 02 o7

10 15 03 •5 02.5 02o8 02.9
10 15 05 02.8 02o9 02.9
10 15 03 .9 02.9 02o9 02.9

10 1 5 o6 01 .7 02 08 03 ch

10 1 5 o6 02.4 05 o5 Oij-.l

10 1 5 o6 03.5 0ii-o8

10 1 5 o6 o7 04,3 ohcQ 05 oO

10 1 5 o6 .9 04.8 03 c0 05o0

10 1 5 09 01 .8 03 eO 03 08

10 15 09 02.6 OkcO o4.8
10 1 5 09 03.9 03c2 03 cQ
10 1 5 09 *7 05.0 05*9 08 ®i

10 1 5 09 o9 05.9 06 06.2

10 1 5 12 e2 01 .9 03 o2 ok cl

10 1 5 12 O 02.7 0hc2 05o2
10 1 5 12 o5 04.2 03 cl 06 *k

10 15 12 cl 05.4 06 o5 06.8
10 15 12 c9 06.5 06 o9 07 oO

10 20 04 01 .6 02 ch 02.9
10 20 oh o3 02 <2 03 cQ 03 o3

10 20 0% o5 C2.9 03.5 03.7
10 20 o4 ol 05.4 03 <^7 03 08

10 20 04 c9 03.7 03 08 03 08

10 20 08 <2 01 .8 03 oO 03.7
10 20 08 02,5 03 e9 o4 .6

10 20 08 03.8 05o0 05o5
10 20 08 cl 04.8 05 o8 05o8
10 20 08 c9 05.6 05o9 O5o9

10 20 12 c2 01 .9 03 04.1

10 20 12 o3 02.7 oh^ 05c2

10 20 12 04^ 03 cl 06 ok

10 20 12 cl 05.4 06 o5 06 e 8

10 20 12 c9 06.5 o6o9 07 oO

10 20 l6 01 ,9 03^5 oil- .3

10 20 l6 02.8 Oif ck O5o5
10 20 l6 o4.4 06 .1 06 o9

10 20 l6 <*7 05.8 07 ol 07 o5

10 20 l6 c9 07.0 07 ®8 o7 08

LD^— 6 7 8
^

02.7 02.8 02.8 02.9 02.9
02.8 02.9 02.9 02,9 02.9
02.9 02.9 02.9 02.9 02.9
02.9 02,9 02,9 02.9 02.9
02.9 02,9 02.9 02.9 02.9

03.9 04.2 o4 o4 04,5 04.7
04.5 04.7 o4.8 04.9 o4.9
04,9 05 oO 05*0 05 oO 05.0
05 oO 05.0 05o0 05.0 05 ®o

05 ®o 03 oO 05 oO 05 oO 05®o

04 .ll- 04.9 05*2 05 o4 05,6

05 o3 05.6 05.8 05.9 08 cO

08 «o 08 06 o2 06.2 06.2

06.2 06.2 08 06.2 06.2

06 o6 £ 08 o2 06£ 06.2

04 o 8 05 o5 05.6 05.9 06.2

05.8 08 <2 06 ok 08 08 08 ol

06,7 08 p8 q6 o9 08 o9 07.0
08 o9 07.0 07.0 07 oO 07.0
07.0 01 JO 07.0 07.0 07.0

03 o2 03J^ 03 o5 05.6 03.6

03 o5 03.6 05.7 03.7 05.7

03.7 03.8 03,8 03.8 03.8
03.8 03.8 03.8 03,8 03.8
03.8 03.8 05.8 03.8 03.8

04.3 04.7 05o0 05.2 05 o5

03 oi 03 c3 05.5 05.8 05.7

05.7 05,8 05.8 05.9 05.9
05.9 05.9 05.9 05.9 05,9
05.9 05.9 05.9 05.9 05.9

o4.8 05 05.6 05.9 08 o2

05.8 06 o2 08 #4 0808 08
08 o7 0808 08 o9 08 o9 07.0
08 o9 07 07.0 01 cO 07.0

07.0 07 oO 07.0 01 JO 07.0

05 oO 05«8 08 *0 08 o4 08 06

06.2 0808 08 o9 07.1 07.3

07.5 07.4 07.5 07 «8 07.6

07 «8 ol .8 ol 06 07 08 07.8

07 08 07 08 07.6 o7 08 07.6
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B T t p 1 6 7 8

E(i|) =

20 1

5

03 <2 02^ OSoS 02 o9 03.0 03.0 03.0 03.0 03 <.0

20 1 5 03 02 o6 oe .9 05.0 03.0 03.0 03.0 03.0 03.0
20 1

5

03 02^9 05 »o 05.0 03 .0 03.0 03.0 03.0 03.0
20 1 3 03 •7 03 oO 05 oO 05 «o 03 .0 03.0 03.0 03.0 03.0
20 1 5 03 •9 03^0 05 oO 05.0 03 .0 03.0 03.0 03.0 03.0

20 1 3 o6 c2 03 «o oil. .5 o4.9 05.2 05.4 05.6 5.6 05.7
20 1 3 o6 o3 03 c8 05 oO 05 05.6 05.7 05.8 05.8 05.8
20 13 o6 ok »9 05=6 05.7 05.6 05.8 05.8 05.8 05.8
20 1 3 o6 .7 050 05.8 05«6 05*8 05.8 05.8 05.8 05.8
20 1 3 o6 .9 05«6 05»8 05.8 05.8 05.8 05.8 05.8 05.8

20 13 09 o2 030 05.0 06,0 06 ©7 tff.i 07.4 07.6 07.7
20 15 09 06 c2 07 «0 070 07.7 07.9 08,0 08,0
20 15 o9 o6 ,1 07 .li- 07 »8 080O 08.1 08,1 08.1 08,1

20 15 09 .7 07 o2 07.9 o8,i 08©i o8 „i 08„i 08,1 08.1

20 1 5 09 .9 07 e9 o8cl 08.1 08©1 08.1 08.1 08,1 08.1

20 15 12 o2 03*4 05 e5 o6«8 07 .6 o8£ 08.6 08.9 09.1

20 15 12 04 e 8 07.0 08.1 o8©8 09.1 09A 09.6 09.7
20 15 12 o6,9 08.7 09.4 09.6 09.8 09.8 o9.9 09.9
20 15 12 •7 o8®4 090 09»8 09.9 09.9 09.9 09.9 09.9
20 15 12 •9 09o 09 o9 09.9 09.9 09.9 09.9 o9.9 09.9

20 20 04 02*6 03.4 03.7 03.8 03.9
'

03.9 o4.0 04.0
20 20 Ok 03.2 03 »7 05.9 03.9 04.0 04.0 o4 .o 04.0
20 20 Ok 03.7 03 o9 0l^.0 o4 .0 04.0 04.0 04.0 o4 .o

20 20 Ok •7 03 o9 04 oO Olf.O 04 c0 04.0 04.0 o4 .o 04.0
20 20 Ok .9 o4 .o 04 o0 oJt-.o o4 .o 04.0 04 c0 04.0 04.0

20 20 08 •2 03.2 o4«8 05.7 06 ©3 06.6 06.8 07.0 07.1

20 20 08 Oke^ 05.9 06.6 06 ©9 07.1 07 £ 07.3 07.3
20 20 08 05.8 06,9 07.2 07.3 07.4 07.4 07A 07A
20 20 08 o7 06 f>7 07 o3 07 .if o7 .4 07 .4 07 .4 07 .4 07 .4

20 20 08 c9 070 07 A 07A 07.4 07.4 07.4 07.4 07A

20 20 12 a2 03 ok O5 o5 06,8 07.6 o8,a 08.6 08.9 09.1

20 20 12 «3 04 e 8 07 «o 08,1 08.8 o9 oi 09.4 09.6 09»7

20 20 12 -5 06 «9 o8«7 09.4 o9 06 09.8 09.8 09.9 09.9
20 20 12 ol o 8 cit 090 09.8 o9.9 09.9 09.9 09.9 09.9
20 20 12 o9 09«5 09.9 09«9 09.9 09.9 09.9 09.9 09,9

20 20 l 6 c2 03 o6 05.9 07.4 o8©5 09.2 09.8 102 10.5
20 20 l6 05o0 07 06 09.1 1O0O 10.5 10.9 11 .1 11 2
20 20 l6 CTe5 09 c 9 10.8 11 .2 11 .4 11 .5 11 .6 11 .6

20 20 l 6 •7 09*5 11 .0 11 .4 11 06 11 .6 11 .6 11 .6 11 .6

20 20 l 6 .9 11 eO 11 .5 11 .6 11 06 11 .6 11 .6 11 .6 11 .6
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B
E(t)

]

B T t 7

20 05 01 c2 01 oO 01 «0' 01 oO 01 .0 01 .0 01 .0 01 ©0 01 ©0

20 05 01 01 oO 01 oO 01 eO 01 cO 01 .0 01 .0 01 ©0 01 .0

20 05 01 01 «0 01 ®0 01 eO 01 ©0 01 oO 01 oO 01 .0 01 ©0

20 05 01 .7 01 «0 01 cO 01 oO 01 ®0 01 .0 01 oO 01 ©0 01 aO

20 05 01 .9 01 oO 01 «0 01 oQ 01 ©0 01 .0 01 ©0 01 .0 01 eO

20 05 02 «2 01 o 6 02 aO 02.0 02 ©0 02.0 02 oO 02 oO 02 ©0

20 05 02 «3 01 ®9 02 eO 02.0 02 cO 02.0 02.0 02 oO 02.0
20 05 02 o5 02 «0 02 eO 02 eO 02.0 02.0 02.0 02.0 02 oO

20 05 02 02 oO 02 eO 02.0 02 oO 02.0 02.0 02.0 02.0
20 05 02 .9 02 eO 02 cO 02.0 02.0 02.0 02.0 02 ©0 02 ©0

20 05 05 02 ^ (32 ..8 02 e9 05 eO 05.0 05 oO 05 ®o 05.0
20 05 05 *5 02^6 (32.9 05 eO 05 eO 05 oO 05 ®o 05 .0 05*0
20 05 05 •5 02^9 03.0 05 ®o 05 oO 05.0 05 cO 05 ®o 05 ®o

20 05 05 c7 05 03.0 05 oO 05*0 05 ®o 05.0 05.0 05 ®o

20 05 05 .9 05 »o 03.0 05.0 05 eO 05 oO 05.0 05 oO 05.0

20 05 ok oe»6 05.4 05.7 03.8 03.9 05.9 04.0 04o0
20 05 ok -3 03.2 03.7 05*9 05.9 04.0 o4.0 o4.o o4©o
20 05 ok o5 05 »T 03.9 04o0 o4 oO 04.0 o4.o o4.0 o4 ©0

20 05 ok o7 03 »9 o4.0 o4«o o4 oO o4.o o4.o o4.o 04.0
20 05 ok .9 0l^»0 o4 .0 o4oO o4 «o o4.o o4.o o4.o o4©o

20 10 02 <2 01 .6 02.0 02 .0 02.0 02.0 02.0 02.0 02.0
20 10 02 <*3 01 ,9 02.0 02.0 02.0 02.0 02.0 02.0 02.0
20 10 02 -5 ce .0 02.0 02.0 02 oO 02.0 02.0 02.0 02.0
20 10 02 •7 oa.o 02.0 02.0 02.0 02.0 02.0 02.0 02.0
20 10 02 c9 oe..o 02.0 02.0 02 oO 02.0 02.0 02'.0 02.0

20 10 ok «2 02 «6 03.4 03.7 05.8 03.9 03.9 o4.o 04<.0

20 10 04 •3 03.2 03.7 05.9 05 o9 04.0 o4 .0 04.0 o4.o
20 10 Ok .5 03.7 05.9 o4«o o4.o o4.o o4.o o4.o o4.o
20 10 04 c7 05.9 o4.o o4.o o4 ©0 o4.o 04.0 04.0 04o0
20 10 o4 e9 Ol^eO o4.o o4.0 o4«o o4 .0 o4.o o4 .0 o4 .g

20 10 o6 <2 03 »0 o4.5 o4.9 05o2 05.4 05.6 05.8 05®7

20 10 o6 •3 05.8 05.0 05.4 0506 05.7 05.8 05.8 05*8
20 10 06 oJf.9 05.6 05.7 05o8 05.8 05.8 05.8 05.8
20 10 o6 05.5 05.8 05.8 05^8 05.8 05.8 05.8 05®8
20 10 o6 .9 05.8 05.8 05.8 05.8 05.8 05.8 05.8 05o8

20 10 o8 05 «2 04.8 05.7 06 ©5 0606 06,8 07.0 07.1

20 10 08 ®3 Oli-.3 05.9 06.6 06 ©9 07.1 07.2 07.5 07.5

20 10 08 ^3 05«8 06 e9 07.2 07*5 07.4 07.4 07.4 07.4

20 10 08 o7 06,7 07.3 07.4 07 c4 07.4 07 .4 c7 .4 07 ®4

20 10 o8 «9 07 .-3 07.4 OTA 07*4 07.4 07A 07.4 07 o4
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30 05 01 «2 01 cO 01 cO 01 *0 01 oO 01 *0 01 eO 01 *0 01 *0

30 05 01 o5 01 oO 01 eO 01 oO 01 oO 01 oO 01 oO 01 *0 01 *0

30 05 01 o5 01 cO 01 *0 01 cO 01 cO 01 eO 01 oO 01 cO 01 *0

30 05 01 o7 01 cO 01 oO 01 oO 01 cO 01 cO 01 oO 01 oO 01 *0

30 05 01 .9 01 oO 01 .0 01 oO 01 cO 01 oO 01 oO 01 *0 01 *0

30 05 02 <=2 01 19 - 02 oO 02^0 02 oO 02*0 02.0 02*0 02 cO

30 05 02 c5 02 oO 02^0 02 cO 02*0 02*0 02 cO 02*0 02*0
30 05 02 ^5 02,^0 02 oO 02 eO 02 cO 02 *0 02*0 02*0 02*0
30 05 02 c7 oe.o 02 «0 02*0 02 oO 02 oO 02 cO 02*0 02 *0

30 05 02 c9 02 oO 02 eO 02 cO 02 oO 02*0 02.0 02*0 02*0

30 05 05 .2 02 »6 02 c9 05*0 05 oO 05.0 05*0 05*0 05.0
30 05 05 -3 oe.9 05 cO 05.0 05*0 05*0 05 *0 05*0 05.0
30 05 05 »5 05 *0 05 cO 05*0 05*0 05 oO 05 *0 05.0 05 *0

30 05 05 05 oO 05 cO 05.0 05 cO 05.0 05.0 05*0 05 *0

30 05 05 o9 05 oO 05 cO 05 oO 05*0 05.0 05*0 05*0 05 .0

30 05 o4 c2 05 cl 05.8 05.9 04.0 o4.o 04.0 04.0 o4*o

30 05 Ol*. o3 05.6 05.9 04.0 04.0 o4<^ o4*o 04.0 o4.o
30 05 04 -5 05.9 04^0 04o0 04.0 o4 oO o4.o o4.o o4.o

30 05 04 o7 0^.0 o4.o 04.0 o4*o o4*o o4*o 04o0 o4*o
30 05 o4 .9 0l^.0 04o0 04 «0 o4 .0 o4.o o4.o 04.0 o4.o

.30 10 02 c2 01 o9 OP .0 02 cO 02 oO 02 oQ 02*0 02*0 02*0

30 10 02 :3 00.0 02..C 02 eO 02 cO 02*0 02*0 02*0 02*0

30 10 02 O 02 cO 02 .'0 02*0 02 cO 02 oO 02 oO 02*0 02*0

30 10 02 .7 02^0 02 cO 02 oO 02*0 02 oO 02*0 02*0 02*0

30 10 02 .9 02 ..0 02 oO 02 oO 02 cO 02 oO 02*0 02*0 02.0

30 10 04 05 cl 05.8 05.9 o4.o 04.0 o4.o o4.o 04.0

30 10 Ok 05.6 05.9 o4cO 04o0 o4.o o4*o 04.0 o4.o

30 10 Ok o5 05.9 o4 oQ o4 cO 04.0 o4.o o4.o 04.0 o4*o

30 10 o4 .7 0l*..0 o4.o 04.0 04.0 o4*o o4.o 04o0 o4*o

30 10 o4 o9 04.0 o4.o o4.o 04 c0 04 o0 04.0 04.0 04.0

30 10 o6 o2 05.8 05 cl 05 e5 05.7 05.8 05.9 05.9 05.9

30 10 o6 c3 04 o7 05 c8 05.8 05.9 05.9, 05.9 06 eO 06 *0

30 10 06 o 5 05.6 05.9 05.9 06 oO 06 oO 06 oO 06 oO 08 oO

30 10 o6 e7 05.9 06 «o 08 »o 06 cO 06 ,0 06 eO 06 oO 08 oO

30 10 o6 o9 06 oO 06 cO 06 cO 06 eO 06 oO 06 eO 06 oO 08.0

30 10 o8 *2 04.5 06 oO 06.8 07.2 07 A 07.6 07.6 07.7

30 10 o8 c3 05 c5 06 o9 07A 07.6 07 o7 07.8 07.8 07.8

30 10 o8 o5 o6<j8 07.6 07.8 07.8 07.8 07.8 07.8 07.9

30 10 08 ol 07.5 07.8 07.8 07.8 07.9 07*9 07*9 07.9

30 10 08 o9 07.8 07.8 07.9 07*9 07.9 07*9 07.9 07*9
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B T t

50 1 5 05
50 1 5 03
30 1 5 03
30 1 5 03
50 1 5 03

30 1 5 06

50 1 5 06

50 1 5 06

30 1 5 06
30 1 5 o6

30 1 5 09
50 1 5 09
30 15 09
30 1 5 09
50 1 5 09

30 15 12

50 15 12

50 1 5 12

50 1 5 12

30 1 5 12

50 20 o4
50 20 Ok
30 20 Oil

50 20 Ok
30 20 OU

30 20 08
30 20 08
50 20 08
30 20 0

8

30 20 o8

30 20 12

50 20 12

30 20 12

30 20 12

50 20 12

30 20 1

6

30 20 1

6

30 20 l6

30 20 1

6

30 20 1

6

E(t) =
1 B

*T“^ 1

p 2 3
^ m,/B

6 7 8
^

02^6 02.9 03 oO 03 «o 05.0 03 cO 03 ©0 05.0
02 »9 03 eO 03 oO 03 «o 03 eO 03 oO 03.0 03 ©0

•5 03 »0 03 oO 03 eO 03 cO 03 cO 03 ©0 03 ©0 03 ©0

c7 05 »0 03c-0 03 oO 03 cO 03 oO 03 oO 03 ©0 03 ©0

o9 03 oO 03 cO 03^0 03 oO 03 «o 03 .0 03.0 03 ©0

o2 05.8 05 o1 O5 o3 05.7 05.8 05.9 05.9 05.9
<•5 oil. ,7 05.6 05.8 05.9 05.9 05.9 08 ©0 08 ©0

05*6 05.9 05.9 06 oO 08 ©0 08 ©0 08 ©0 08 ©0

.7 05.9 06 oO 06 oO 06 ©0 08 ©0 08 oO 08 ©0 08 ©0

c9 06 cO 06 oO 06 ©0 08 eO 08 ©0 08 ©0 08 ©0 08 ©0

06 ©4 07.3 07.8 o 8 ci 08.3 08.4 08.5

05.7 o7 0^ o 8 ci o 8 oi|. 08.5 o 8©8 0808 08,7

01 ck o8o3 0806 08.7 08.7 08.7 08.7 08.7

ol 082 o 8 c6 08.7 08.7 08.7 08.7 08,7 08.7

.9 q8c6 08.7 o8„7 08.7 08.7 08,7 08.7 08,7

c2 04*8 07 <2 08,5 Q 9 ch 09©9 10©2 10.4 io ©8

<^3 06 08.7 09.8 10©3 I 0 c8 io©e 10©9 11 ©0

08,7 I 0 c3 10.8 11 ©0 n ©0 11 ©1 11 ©1 11 ©1

.7 10»0 1 0 ©9 11 .1 11 ©1 11 ©1 11 ©1 11 ©1 11 ©1

c 9 10.8 11 ©1 11 ©1 11 ©1 n ©1 11 ©1 11 ©1 11 ©1

03^1 03.8 03.9 04©0 o4 .o o4.0 0 l^©0 04.0

05.6 03.9 OkcO Oij-oO Qi!.©0 04 ©0 0 i|-©0 o4 .o

.5 03.9 04©0 QkcO ok^o 04©0 04.0 o4 .o Qk *0

o7 Oll.O 04.0 04,0 ok oQ o4 .o 0 l|.©0 Olf> ©0 QkoO

«9 O^eO Oll.O O^oO 0U.0 o4 .o 04.0 04.0 ok.o

04.3 06.0 06.8 07 <2 07.4 07.6 07.6 07 c7

o3 05®5 06.9 07 07.6 07.7 07.8 07.8 07.8

-5 o6 c 8 07.6 07.8 07.8 07.8 07.8 07.8 07.9

1^7 07.5 07.8 07.8 07.8 07.9 07.9 07.9 07.9

c9 07.8 07.8 07.9 07.9 07 c9 07 o9 07.9 07.9

o2 o4*8 07.2 08,5 09.4 09.9 10 o2 10.4 10 ©8

c3 08 ©1|- 08.7 09.8 I 0 o3 10.6 10©8 10.9 11 ©0

O 08,7 io ©3 10.8 11 ©0 11 ©0 11 ©1 11 .1 11 ©1

o7 lOeO 10 ©9 11 ©1 11 ©1 11 .1 11 ©1 11 ©1 11 ©1

c9 10.8 11 ©1 11 ©1 11 ©1 11 ©1 11 ©1 11 .1 11 ©1

<2 05 07 c9 09 ©7 10.8 11 ©8 12 ©1 12 ©5 12.8

o3 06 o9 09©9 11 ©5 12 ©3 12.8 13 o1 l 5 o3 15.4

«5 09.8 12 ©2 I 3 o0 13.4 l 3 o5 13.6 13.7 13.7

«7 11 «8 13*2 13.6 13.7 13.7 13.7 13.7 13.7

o9 13*2 15.6 13.7 13.7 13.7 13.7 13.7 13.7
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B T t p

E(t) = t[l

d^B
2^ 4 5 6 7

4o 05 01 c2 01 oO 01 ^0 01 ©0 01 ©0 01 ©0 01 oO 01 ©0 01 ©0

ko 05 01 ,.<5 01 *0 01 «0 01 ©0 01 cO 01 #0 01 ©0 01 ©0 01 ©0

40 05 01 01 oO 01 oO 01 ©0 01 ®0 01 ©0 01 ©0 01 ©0 01 ©0

4o 05 01 c7 01 eO 01 ©0 01 ©0 01 cO 01 ©0 01 ©0 01 ©0 01 ©0

05 01 o9 01 oO 01 oO 01 oO 01 oO 01 ©0 01 cO 01 ©0 01 «0

4o 05 oe c2 02 oO (32 oO 02 ©0 02 ©0 02 ©0 02 ©0 02 ©0 oe.0
ko 0^ 02 C^eO 02 ©0 02 ©0 02 ©0 02 ©0 02 ©0 02 ©0 02 ©0

4o 05 oe 02 oO 02.0 02 ©0 02 ©0 02 ©0 02 ©0 02 ©0 oe.o
4o 05 oe »7 02 aO 02 ©0 (32 ©0 02 ©0 02 ©0 02 ©0 02 ©0 02 ©0

40 05 02 .9 02 eO 02 ©0 02 oO 02*0 02 ©0 02.0 02*0 02 ©0

4o 05 05 *2 02e8 03 »o 03 oO 03 ©0 03 ©0 03.0 03 ©0 03 cO

ko 05 05 05 cO 03 ®o 03 oO 03 ©0 03 ©0 03.0 03 ©0 03 ©0

to 05 03 03 ®0 03 ®o 03 cO 03 ®o 03 ©0 03 cO 03 ©0 03 ©0

to 05 05 ol 03 oO 03 ®o 03 ®o 03 oO 03 ©0 03 ©0 03.0 03.0
to 05 03 o9 03 eO 03 ®o 03 eO 03 ©0 03 ©0 03 ©0 03 ©0 03 .0

to 05 o4 03 o5 03.9 04 o0 ol*- ®0 o4 .o 0l*.©0 o4 oO 0l|- ©0

ko 05 o4 03.8 04.0 o4 .o 04.0 OkoO o4 .o o4 .o o4 .o

to 05 ok 04.0 o4 .o OlS-eO 0lf©0 ol*- ©0 o4 .o Ol|- ©0 ol*- .0

to 05 o4 .7 ok oQ OkoO 04©0 QI*- ©0 OkcO ol*- ©0 0l*-©0 ol*- ©0

to 05 o4 .9 0l*.<0 OkcO 0l*.©0 ol*- ©0 04.0 oi^ ©0 o4 .o Q1^ ©0

to 10 C2 «2 02 oO 02 cO 02 ©0 02 ©0 02 ©0 02 ©0 02.0 02 ©0

1*0 10 (32 02 eO 02 ©0 02.0 02 ©0 02 ©0 02 ©0 02 ©0 02 oO

1*0 10 02 -5 02 oQ 02 oO 02 oO 02 ©0 02 ©0 02.0 02 ©0 02 ©0

to 10 02 .7 QQcO 02 ©0 02 ©0 (32 cO 02 ©0 02.0 02 ©0 oe.o
1|0 10 02 .9 02*0 02 ©0 02 ©0 02 ©0 02.0 02.0 (32 ©0 02 ©0

to 100% «2 030 03.9 o4 .o 04.0 o4 .o o4 .o 04.0 o4 .o
1*.0 10 Ol*. o3 03.8 0l*.©0 o4 .o o4 .o Ol^oO OI1..O 04.0 o4 .o

to 10 o4 *5 ol*" «0 04.0 o4 .o ol*- ©0 04.0 04.0 0l*-.0 o4.0
1*0 10 0% .7 ol*- oO 0l*.©0 04 o0 0l*.©0 ol*- ©0 o4 .o 0l*.©0 Olf ©0

1*0 10 o4 o9 OlfreO OlfreO OkoO ol*- ©0 ol*- ©0 0l|-©0 04.0 0l*-©0

to 10 06 c2 04.5 050 05.8 05.9 05®9 08 oO 08 ©0 08 ©0

1*0 10 06 «3 05«3 05,8 05.9 08 eO 08 ©0 08 oO 08 ©0 08 ©0

1*0 10 06 0 05.8 08 eO 08 oO 08 cO 08 oO 08 ©0 08 ©0 08 ©0

1*0 10 06 o7 06.0 08 «o 08 ©0 06,0 06.0 08 oO 08 ©0 08 ©0

IfO 10 06 o9 06 ,0 08 oO 06.0 08 oO 08 ©0 08 ©0 08 ©0 08 ©0

to 10 08 «2 05 «i 06.7 07.4 07.6 07.8 07.8 07.9 07 ©9

to 10 08 «3 06.3 07.4 07.7 07.9 07 ©9 07.9 07.9 07 ©9

1|.0 10 08 Q ( «!* 07.8 o7 ©9 07.9 08*0 o8©o 08.0 o8©o

to 10 08 ol 07.8 07.9 080O o8«o 080O 08.0 08.0 o8©o

ko 10 08 o9 07.9 08e0 08,0 o8«0 080O 08,0 o8©0 o8©o
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B
E(t) = ]

B T t p T 2 3 5 6 7 8^

to 1 5 05 «2 02o8 03 «o 03.0 03*0 03.0 03 ©0 03 ©0 - 03.0

to 1 5 05 *3 05^0 03 «o 03*0 03*0 03.0 03 .0 03*0 03 ©0

to 1 5 05 *5 05 oO 03 oO 03*0 03*0 03.0 03 ©0 03.0 03.0

to 1 5 05 o7 03^0 03 ®o 03*0 03 *0 03*0 03 ©0 03*0 03*0

to 1 5 03 «9 05 oO 03*0 03*0 03.0 03*0 03 ©0 03*0 03 ©0

4o 1 5 06 eg o4.5 O5 o5 05.8 05.9 05.9 08 eO 08 ©0 08 eO

to 1 5 06 ,3 05«2 05.8 05.9 08 oO 08 .0 08 oO 08 eO 08 eO

to 1 5 06 ,5 05»8 06 oO 06 ©0 08 oO 08 .0 08 eO 06 .0 08 eO

to 1 5 06 .7 06 eO 06 eO 06 ©0 08 ©0 06.0 08 ©0 06,0 08 eO

to 1 5 06 o9 06 oO 08 ©0 06 ©0 08 eO 08 eO 06.0 08 eO 08 eO

to 1 5 09 .2 05^5 07.8 08e0 08 cli. 08.8 08.7 08e8 08.8

4o 1 5 o9 06,7 08.1 o8©6 08.7 o8©8 08.9 08,9 08e9

to 1 5 o9 .5 08e1 o8©7 o8©8 08.9 08.9 08.9 08.9 08.9

to 1 5 09 .7 0806 08,9 08.9 © 8.9 08.9 08.9 08.9 08.9

to 1 '5 09 o9 08,9 08.9 08.9 08.9 08.9 08.9 08.9 08,9

to 1 5 12 «2 05.9 08.5 09.7 10.4 10.8 11 ©1 11 ©2 11 ©3

to 1 5 12 .3 o7 06 09*9 10.7 11 o1 11 ©3 11 .4 11 ©5 11 ©5

to 15 12 .5 09.8 11 ©1 11 o4 11 *5 11 .6 11 .6 11 .6 11 .6

to 1 5 12 .7 I0o9 11 *5 11 .6 11 .6 11 .8 n ©8 1

1

©8 11 .6

to 1 5 12 .9 11 o5 11 ©6 11 06 11 .6 11 .6 11 .6 11 .6 11 ©8

to 20 04 <& 03 03.9 0il-*0 0l|.*0 04.0 o4 ©o o4 .o o4 .o

ko 20 04 03^8 o4 .o 04 o0 o4 .o o4 ©o 04.0 o4 .o 04.0

to 20 o4 .5 o4 .o OkoO 04 o0 o4 .o o4 .o o4 .o o4 .o 04 o0

ko 20 oil- *7 04 o0 0^ *0 0l|.*0 o4- *0 o4 .o o4 *o o4 .o o4 ©0

to 20 o4 .9 OkpO 04*0 0^ ©0 o4 .o o4 *o o4 .o 04.0 o4 ©o

to 20 08 £ 05«1 06.7 07 ok o7 *8 07.8 07.8 07.9 07*9

li-0 20 08 c5 o6 t»5 o7 07.7 07.9 07 *9 07.9 07.9 07.9

4o 20 08 ^5 07 o4 07.8 07*9 07.9 08©0 08,0 O80O 08e0

4o 20 08 o7 07.8 07.9 080O 080O 08e0 08.0 08e0 08.0

4o 20 08 o9 07.9 08.0 080O 08e0 08e0 08e0 08e0 08e0

to 20 12 ^ 05.9 08,5 09.7 1 0.4 10.8 11 ©1 11 ©2 11 ©3

40 20 12 <>5 07.6 o9 o9 10.7 11 .1 n ©3 11 .4 11 ©5 11 ©5

40 20 12 o 5 09.8 11 ©1 11 .4 11 ©5 11 .8 11 .6 11 ,6 11 .6

to 20 12 .7 10.9 11 o5 11 06 11 .6 11 ©8 11 ©8 11 ©8 11 ©8

to 20 12 .9 11 o3 11 .6 11 06 11 .6 11 ©8 n ©8 11 .6 1 1 ©8

1|0 20 16 eg 06,3 09 o6 11 .4 12.4 13*1 13.6 13.9 l 4 fi

40 20 16 o3 08,5 11 *6 13*0 15.7 14.1 14.3 14.5 l 4«8

ko 20 ^ 6 *5 r. .5 13.7 14.3 1

4

08 14.7 14.7 1 4©8 l 4©8

40 20 16 e7 130 14.3 14.7 1 4©8 14.8 14.8 14.8 1

4

©8

1^0 20 16 e9 l 4 o4 14.8 14.8 14.8 14.8 1 4.8 14.8 l 4©8
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TABLE III

Remaining Attrition

After Reserving Batteries to Allow for

Degradation of Information

D(T,t) =

for B ^ Fumber of batteries “ IO
5 20, 30, 40

T ” ” ” targets - 5, 10, 15, 20
t “ ’’ targets on which the defense is informed;

t/T ^ ,2, .4, , 6 , «8
a = Probability that a target, if assigned to a battery,

will survive fire from that battery
(= engagement survival probability); given by

a = (l-p)“/®

p ss Characteristic (single-shot) kill probability =
o2, o3, o5, o7, o9

m s Fumber of shots available to all batteries combined;
m/B ^ shots per battery - 1, 2, 000 , 80

The function D(T,t) measures the following magnitudes
Assume a situation like that assumed in Table I, with the
difference that not all batteries are assigned to targets <»

The defense, knowing that it has information about only a

fraction of all targets, assigns only Bt/T of its B
batteries, holding the remaining batteries in reserve o Then
D measures the expected number of targets killed by the Bt/T
assigned batteries

»

Selected values of this function are presented graphi-
cally in Figures 13-18, ppo 34-36

o
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D(T,t)
az
T]

B T t p

CB
2 3 6 7

10 05 01 <2 00.4 00.6 00.7 00.8 00.9 00.9 01 .0 01 .0

10 05 01 00.5 00.8 00.9 00.9 01 .0 01 .0 01 .0 01 .0

10 05 01 o5 00o8 00.9 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0

1 0 05 01 .7 00.9 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0

10 05 01 «9 01 cO 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0

10 05 02 •2 00 cl 01 .1 01 .5 01 .5 01 c6 01 .7 01 .7 01 .8

10 05 02 01 oO 01 .4 01 .6 01 .7 01 .8 01 .8 01 .8 01 .8

10 05 02 01 ch 01 .7 01 .8 01 .8 01 .9 01 .9 01 .9 01 .9

10 05 02 c7 01 c6 01 .8 01 .9 01 .9 01 .9 01 .9 01 .9 01 .9

10 05 02 o9 01 .8 01 .9 01 .9 01 .9 01 .9 01 .9 01 .9 01 .9

1 0 05 05 01 cO 01 .6 02.0 Q2<2 02.5 02.4 02.5 02.6

1 0 05 05 01 ch 02.0 02.5 02.5 02.6 02.6 02.7 02.7

10 05 05 02.0 02.5 02.6 02.7 02.7 02.7 02.7 02.7

10 05 05 .7 02.4 Ca.7 02.7 02^7 02.7 02.7 02.7 02.7

1 0 05 05 c9 02.6 02.7 02.7' 02.7 02.7 02.7 02.7 02.7

10 05 04 •2 01 .5 02.1 02.6 02.9 05.1 05.2 05 0 05.4

10 05 o4 o5 01 c9 02.7 05.0 05.3 05.4 05-5 050 05 0
10 05 oil- c5 02.6 05 e2 05.4 05-5 05.6 05 «6 05.6 05.6

1 0 05 o4 cl 05.1 05.5 05.6 05 .6 05 .6 05 c6 05 .6 05.6

10 05 04 c9 05.5 05.6 05.6 05.6 05.6 05.6 05.6 05 .6

10 10 02 c2 00 o4 00.7 00.9 01 .0 01 .1 01 c2 01 .5 01 .5

10 10 02 o5 00.6 00.9 01 .1 01 c2 01 .5 01 .4 01 .4 01 .4

10 10 02 •5 00.9 01 c2 01 .4 01 .4 01 .5 01 .5 01 .5 01 .5

10 10 02 cl 01 c2 01 .4 01 .5 01 .5 01 .5 01 .5 01 c5 01 .5

10 10 02 c9 01 ch 01 .5 01 .5 01 .5 01 .5 01 .5 01 .5 01 .5

10 10 04 o2 00.7 01 .5 01 .6 01 .9 02.1 02.2 02.5 02.4

10 10 o4 01 .1 01 .7 02 .0 02.5 02.4 02.5 02.6 02.6

1 0 1 0 04 01 .7 02.5 02.5 02.6 02.7 02.7 02.7 02.7

10 10 04 cl 02.1 02,6 02.7 02.7 02.7 02.7 02.7 02 «7

10 10 04 c9 02.6 02.7 02 .7 02.7 02.7 02.7 02.7 02.7

10 10 o6 c2 01 .1 01 .9 02.4 02 .8 05.1 05 c5 05.4 05.6

10 10 o6 •5 01 .6 02 «5 05.0 05.5 05 05 »7 05.8 05 .8

10 10 o6 •5 02.4 05 0 05.7 05.8 05.9 o4.o 04.0 o4.o

10 10 o6 cl 05 .1 05.8 05.9 04.0 o4.o 04.0 o4,o o4.o

10 10 o6 c9 05.7 04.0 o4 *0 04.0 o4.o o4.o o4.o o4.o

10 10 o8 c2 01 .5 02.5 05.2 05.7 o4.0 04.5 04.5 04.7

10 10 o8 c3 02.1 05 0 o4.o o4 .4 04.7 o4.9 05.0 05.1

10 10 o8 •5 05 o2 o4 .4 o4.8 05*0 05.2 05.2 05.2 05.2

10 10 o8 cl 04^ 05.0 05.2 05«2 05.2 05.2 050 050
10 10 o8 c9 04.9 05.2 05.2 05«3 05 o5 050 050 050
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D(T,t) = T]

m/B
B T t p 2 3 4 5 6 7

1

0

1 5 03 2 00.4 00 c7 00.9 01 d 01 «2 01 .3 01 .4 01 .4

1

0

1 5 03 00 06 00.9 01 o2 01 0 01 .4 01 .5 01 .6 01 .6

1

0

1

5

03 00 «9 01 c3 01 *5 01 06 01 .6 01 .6 01 .7 01 .7

1

0

1 5 03 .7 01 e2 01 *5 01 .6 01 .7 01 .7 01 .7 01 .7 01 .7

10 1 5 03 c9 01 o5 01 «7 01 .7 01 .7 01 .7 01 .7 01 «T 01 .7

10 1 5 06 c2 00.8 01 c3 01 .7 02 cO 02 0 02.5 02.6 02.7

10 1 5 o6 0 01 e1 01 .8 02 o2 02 0 02.7 02.8 02.9 03 .0

1 0 1 5 o6 01 08 02.5 02.8 03 oO 03*0 03 d 03 d 03.1

10 1 5 06 c7 02.3 02 c 9 03 «o 03 d 03 d 03 d 03 d 03 d
1 0 1 5 o6 c 9 02.9 03 o1 03 d 03 d 03 d 03.1 03 .1 03 .1

10 1 5 09 c2 01 0I 02 oO 02 0 03 oO 03.4 03 0^ 03.8 o4 .o

10 1 5 09 0 01 .7 02.7 030 03.7 o4 .o 04.2 04.3 o4 .4

10 1 5 09 o 5 02.6 05.7 c4 .i 04.3 04.5 04.5 04.5 04.5
10 1

5

09 oT 05-5 0^1.3 0^0 o4o5 04.6 o4.6 o4 .6 04.6

10 1 5 o9 «9 04c2 04o5 o4 c6 0^06 04 o6 o4.6 o4.6 o4«6

101512 o2 01 0 02 08 03.4 Qk.O o4.4 04.8 05o0 05«2

10 1512 02 o2 03 0 ok ck ok.

9

05«2 05.5 05.6 05.8
10 15 12 03-5 04.8 050 05.7 05.9 05.9 06 oO q6oQ

10 1512 o7 o4®6 05«8 05.9 06 cO c6 *o 06 oO 06 oO 06 oO

101512 o 9 05.6 06 »o 06 ,0 06 oO 06 oO 06^0 06 «0 06 oQ

10 ao oi(. *2 00 o4 00.7 00.9 01 01 <2 01 .3 01 .4 01 .5

10 20 0l^ 00 06 01 eO 01 e2 01

0

-4' 01 «5 01 .6 01 .6 01 .7

1 0 20 Oif o 5 00.9 01 .k 01 .6 01 .7 01 .7 01 .7 01 .7 01 .7

^0 so Qk «7 01 o3 01 01 .7 01 .7 01 .7 01 .7 01 .7 01 .7

10 20 OJf .9 01 06 01 .7 01 c7 01 .7 01 .7 01 .7 01 .7 01 .7

10 20 08 .2 00.8 01 o3 01 08 02 d 02.4 02.6 02.7 02.8

10 20 08 01 <.1 01 .9 02.3 02 06 02 .8 03.0 03.1 03.2

10 20 08 01 e 8 02.6 03 *0 03 d 03 03 0 03 0 03 0
10 20 08 o7 02 «5 03 d 03 o2 03 0 03 0 03 0 03 0 03.3

10 20 08 «9 03 cO 03 0 05 0 03 0 03 0 03 0 03 0 03 0

1 0 20 1

2

a2 01 c2 02 cO 02 06 03 d 03 c5 03.8 o4 .o 04.2

1 0 20 1

2

0 01 .7 02.8 03.4 03.9 04.2 04 .4 04.6 o4.7

10 20 12 o 5 02.7 03.9 o4A oif «6 o4.8 04.8 04.9 04.9

10 20 12 «7 05.6 0^^.5 04.8 04 . 8
'

04.9 04.9 04.9 04.9

10 20 12 .9 04.5 04.8 Ok .

9

04.9 04.9 04.9 04.9 04.9

1 0 20 1

6

«2 01 o 5 02.7 03 o 5 04.2 o4.7 05.0 050 05.6

10 20 16 02 o2 03.7 04.6 05 o2 05.6 05.8 06 .0 06.2

10 20 16 •5 05.6 05 o1 05.8 06 o1 06.3 06 o4 06 o4 06 c4

10 20 16 o7 04<»8 06 *0 06.3 06.4 06 o4 06 ok 06.5 06.5

10 20 16 o9 05.9 06 06 ok 06 ©5 06.5 o6«5 06 o5 06 o5

f
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D(T
Bt

t

m/B
B T t p ^ 2 3 1 —"" 6 7 8

20 05 01 <2 00 «6 00.8 00.9 01 .0 01 .0 01 .0 01 .0 01 .0'

20 05 01 00«8 00.9 01 #0 01 oO 01 .0 01 .0 01 .0 01 .0

20 05 01 00.9 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0

20 05 01 .7 01 cO 01 ®0 01 .0 01 .0 01 oO 01 .0 01 .0 01 .0

20 05 01 .9 01 oO 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0

20 05 02 01 .1 01 .6 01 .8 01 .9 01 .9 01 .9 02.0 02.0
20 05 02 01 .5 01 .8 01 o9 02.0 02.0 (P.O 02 ©0 02.0
20 05 02 •5 01 .8 ^2 oO 02.0 02 oO 02.0 02.0 C2.0 02 .0

20 05 02 .7 01 .9 02.0 02.0 02.0 02 oO 02.0 02.0 02.0

20 05 oe .9 02.0 02.0 02.0 02.0 02.0 02 «0 02.0 02.0

20 05 05 o2 01 «7 02 0^ 02 06 02 0 8 02.9 02.9 02.9 02.9
20 05 05 02 «2 02.7 02 .8 02.9 02.9 05 .0 05.0 05 oC

20 05 05 •5 02.7 02.9 05 *0 05 *0 05.0 05.0 05 .0 05 *0

20 05 05 e7 02.9 05.0 05.0 05.0 05 .0 05.0 05.0 05 .0

20 05 05 •9 05 oO 05 .0 05 .0 05 .0 05 .0 05.0 05.0 05.0

20 05 oh .2 02 c2 05 •! 05.5 05 «7 03.8 05.8 03.9 03.9
20 05 oh o5 02.9 05-5 03.8 03.9 03.9 03.9 03.9 03.9
20 05 oh .5 05*5 03.9 03.9 03.9 oh oO 0^ .0 o4 .o oh.o
20 05 oh «7 03.8 03.9 0^ .0 04" .0 oh .0 0^ «0 0^ .0 OhoO
20 05 Olf •9 05.9 0‘4’ .0 o4 .0 oh .0 o4 .0 o4 .o 0^ .0 0^ .0

20 10 02 o2 00.7 01 o1 01 .5 01 .5 01 .6 01 .7 01 .7 01 .8

20 1 0 02 01 .0 01 .If 01 .6 01 .7 01 .8 01 .8 01 .8 01 .8

20 10 02 c5 01 .4 01 .7 01 .8 01 .8 01 .9 01 .9 01 .9 01 .9

20 10 02 .7 01 .8 01 .8 01 .9 01 .9 01 .9 01 .9 01 .9 01 .9

20 10 02 o9 01 .8 01 .9 01 .9 01 .9 01 .9 01 .9 01 .9 01 .9

20 10 04 01 .5 02.1 02 06 02.9 05.1 05 «2 03 0 03.4
20 10 04 01 .9 02.7 05.0 03.5 05.4 030 03 0 050
20 10 04 -5 02.6 05.2 05 03.5 05 .6 05 .6 05.6 05 .6

20 10 04 o7 05.1 05-5 05.6 05 06 05 06 05 .6 05.6 05.6

20 10 04 o9 05*5 05 .6 05.6 03.6 05 .6 05.6 03.6 05 .6

20 10 06 •2 G2.0 05.1 03.8 04.3 04 .6 04«8 Olf.9 05o0

20 10 06 O 02.8 03.9 04.5 04.8 05.0 05«i 05«2 05*2

20 10 o6 o5 03.9 0^.8 05 05<2 050 050 050 050
20 10 o6 o7 04 .6 05o2 050 05.3 050 050 050 050
20 10 o6 .9 05-1 05.5 05«3 050 050 050 050 050

20 10 o8 o2 02.7 ok<s 05 ol 05.7 06 cO 06,5 06 o5 06 e6

20 10 08 o5 05.7 05-2 06 .0 o6oh 06 .6 0608 06.9 06e9

20 10 08 o5 05o2 06 *,5 06 o6 o 9 07.0 07.0 07.0 07.0

20 10 08 .7 06.2 06.8 07.0 07.0 07.1 07 .1 07.1 07 .1

20 10 08 .9 06 «

8

07.0 07.1 07.1 07.1 07.1 07 .1 07.1
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D(T,t) =

B T t p /T 2 3 6 7

20 1 5 03 ^ 00.7 01 ^ 01 ®5 01 .8 01 .9 02.0 02.1 02.2
20 1 5 03 .3 01 *0 01 .6 01 .9 02.1 C2.2 02.3 02.3 02.3
20 1 5 03 «5 01 c6 02o2 ce.3 (^.4 02.4 02.4 02.4
20 1 5 03 .7 02 eO 02.3 G2 ©4- 02.^ 02.4 02.4 02.4 02.4
20 1 5 03 .9 02 c3 02.4 02.4 02.4 02 .ll 02 .4 02.4 02.4

20 1 5 o6 o2 01 .4 02.3 03*0 03.4 03.7 03.9 o4.l 04o2
20 1 5 o6 .3 02.0 .03 03.6 o4.o 04.2 04.3 o4.4 04.5
20 1 5 o6 .5 03 oO 03.9 04.3 04.5 04.5 o4.6 o4 .6 04.6
20 1 5 06 .7 03.8 0^ o4c5 o4.6 o4 o4.6 o4.6 04.6
20 1 5 06 .9 o4c6 o4 c6 o4o6 o4.6 o4.6 o4©6 o4.6

20 1 5 09 .2 02 el 03 O4 05 ®c 05«5 05.8 06 ©0 06 £
20 1 5 09 .3 03 oO 04.5 05®^ 05.9 06 «2 06 ©4 06.5 06 06

20 15 09 «5 oif.5 05.8 06 ck 06 *6 06,7 06c8 o6©8 o6©8
20 1 5 09 .7 05«6 06.5 06.7 06e8 06 ©8 o6©8 06 ©8 0608
20 1 5 o9 .9 06.5 06 ©8 06.8 o6©8 06 c8 06 ©8 06 ©8 o6c8

20 1 5 12 o2 02 o 8 04 .6 05.8 06 06 07.2 07.7 o8©o oQ<2
20 15 12 o3 04 e0 06.0 07.1 07.8 o8.a 08.5 08.6 08© 8

20 1 5 12 c5 05.9 07.7 o8©k 08.7 08.9 08,9 09.0 09.0
20 1 5 12 .7 OT ®*4 08.6 O 8 o 9 09.0 09.0 09.0 o9.o 09.0
20 1 5 12 .9 08e6 o9.o 09.0 09.0 09.0 09oQ 09.0 09.0

20 20 Ok £ 00.7 01 .3 01 .6 01 .9 02.1 02.2 02.3 02.4
20 20 Ok o3 01 .1 01 .7 02.0 02.3 C2 .4 02.5 02.6 02.6
20 20 Ok .5 01 o7 02 ®3 02.5 02 .6 02.7 02.7 02.7 02.7
20 20 Oi^ .7 02*1 02 .6 02.7 02.7 02.7 02.7 02.7 02.7
20 20 04 .9 02*6 02.7 02.7 02.7 02.7 02.7 02.7 02 *7

20 20 08 01 .5 02.5 03.2 03.7 o4 .0 o4 .3 04.5 04.7
20 20 08 ,3 02.1 03 ®3 04.0 o4 .4 04.7 o4.9 05.0 05.1

20 20 q8 «5 03 ®2 0^ ok 04.8 05*0 05.2 05.2 05*2 05*2
20 20 08 .7 ok^ C5®o 05<2 05«2 05.2 05.2 05«3 05 ®3

20 20 o8 ,9 Ct.9 05.2 05®2 05.3 05 05 c3 05 ®3 05 ®3

20 20 12 «2 02.2 03.7 0^ .7 05.4 06 oO 06 ©4 06,7 06.9
20 20 12 «3 03 ®1 O4o9 05.9 06.5 06 o9 01 iS 07.4 07.5
20 20 12 o5 04.8 06.5 07 <2 07.5 07.6 07.7 07.7 07.8
20 20 12 •? 06.2 07.3 07.6 07 ®7 07.8 07.8 07.8 07.8
20 20 12 .9 07.3 07.7 07.8 07.8 07.8 07.8 07.8 07.8

20 20 1 6 £ 02.9 o4.9 06.3 01 & 07.9 08.5 08,9 09.2
20 20 1 6 o3 Oil .2 06 o 5 07.8 08.7 09.2 09.5 09.8 09.9
20 20 1 6 o5 06 oij. 08.6 09.5 09.9 10.1 10<2 10«3 10.3
20 20 1 6 .7 08 c2 09.7 10.1 10.3 10.3 10.3 10.3 10.3
20 20 1 6 «9 09.7 10.2 10.3 10.3 10.3 10.3 10.3 10.3
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D(T,t) ^
Bt

B T t P 2

u1/ D

7 8

30 05 01 «2 00 o7 00.9 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0

30 05 01 00 o9 01 .0 01 .0 01 .0 01 .0 01 .0 01 cO 01 .0

30 05 01 •5 01 cO 01 .0 01 .0 01 .0 01 ^ 01 .0 01 .0 01 .0

30 05 01 01 «0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0

30 05 01 .9 01 .0 01 .0 01 .0 01 .0 01 cO 01 .0 01 .0 01 .0

30 05 02 o2 01 .k 01 .8 01 .9 02.0 02.0 02.0 02.0 02.0

30 05 02 01 .7 01 .9 02.0 02.0 02.0 02.0 02.0 02 .0

30 05 02 01 .9 02.0 02.0 C2.C 02.0 02.0 02.0 02.0

30 05 02 .7 02.0 02.0 02.0 02.0 02 oO 02.0 02 .0 02.0

30 05 02 c9 02 cO 02.0 02.0 02.0 02.0 02.0 02.0 02.0

30 05 03 «2 02.1 02.7 02.9 02.9 03 .0 03 .0 03.0 03.0
30 05 03 O 02.5 02 .9 03 cQ 03 oO 03.0 03.0 03.0 03.0
30 05 03 02.9 03 cO 03.0 03 cO 03 ®0 03 .0 05.0 03.0
30 05 03 .7 03*0 03 .0 03 cO 03 ®o 03 .0 03 .0 03 .0 03 .0

30 05 03 •9 03 eO 03*0 03.0 03 .0 03 ®o 03 .0 03.0 03 .0

30 05 Oh «2 02.8 03 .8 03.8 03.9 o4.o o4.o 04.0 o4.o

30 05 ok 03 03.8 03.9 o4 .0 o4.o 04.0 o4.o o4.o

30 05 Oh 03.8 o4 .0 o4 .0 0*^ .0 o4«o o4.o o4.o o4.o

30 05 oh .7 0lj-.0 o4.o o4 .0 o4.o o4.o o4.o o4.o 04.0

30 05 04 o9 04 .0 o4.o o4 .0 o4.o o4 .0 04.0 o4 .o o4.o

30 10 02 o2 00.9 01 .4 01 .6 01 .8 01 .8 01 .9 01 .9 01 .9

30 10 02 -5 01 c2 01 o7 01 .8 01 .9 01 .9 01 .9 01 .9 02.0

30 10 02 O 01 .6 01 .9 01 .9 02.0 02 .0 02.0 02.0 02.0

30 10 02 o7 01 .8 01 .9 02.0 02.0 02.0 02.0 02.0 02.0

30 10 02 c9 01 .9 02.0 02.0 02.0 02.0 02.0 02.0 02.0

30 10 olt *2 01 .8 02.7 03 «2 03,4 03.6 03.7 03.7 03.8
30 1 0 04 02 o4 03.2 03 o5 05.7 03.8 03.8 03.8 03.8
30 10 ok •5 03 «2 03 c7 03.8 03.8 05.9 03.9 03.9 03.9
30 10 o4 e7 03 o6 03.8 03.9 03.9 03.9 03.9 05.9 03.9
30 10 o4 o9 03.8 03.9 03.9 03.9 03.9 03.9 03.9 03.9

30 10 o6 «2 02.7 o4.o o4.7 05®1 05®5 05.4 05®5 05®8

30 10 o6 o3 03.6 o4.8 05.5 O5o5 05 c8 05.7 05.7 05.7
30 10 o6 04.7 05.5 05«8 05.7 05.7 05.8 05.8 05.8
30 10 o6 cl 05.4 05.7 05.8 05.8 05.8 05.8 05.8 05.8
30 10 o6 c9 05.7 05.8 05.8 05.8 05.8 05.8 05.8 05.6

30 10 o8 <2 03.6 05.4 06 06.7 07.0 07.2 07.3 07.4

30 10 o8 c3 04.8 06 a4 07 .0 07.3 07 ck 07.5 07 07 .8

30 10 o8 c3 06 o3 01 <2 07.5 07 .8 01 06 07.7 07.7 07 .7

30 10 o8 .7 07.1 01 .6 07 .8 07.7 01 cl 07 «7 07.7 07.7

30 10 o8 .9 07.5 07 o7 07.7 07.7 Old 07 o7 07.7 07 .7
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Bt
D(T,t) =

m/B

B T t p 2 3 4^~5
6 7 8^

30 1 5 03 *2 01 .0 01 .6 02.0 02.2 02 0 02.4 02.5 02.6
30 1 5 03 «3 01 .4 G2*0 02 0 02 c5 C2.6 02.6 02.7 02.7
30 1 5 03 *5 02*0 (^0 02.6 02.7 02 c7 02.7 02.7 02.7
50 1 5 03 .7 02.4 02 «T 02.7 02.7 02 .7 02.7 02.7 02.7
30 1 5 03 .9 02.6 02.7 02.7 02.7 02.7 02.7 02.7 02.7

30 1 5 o6 & 02 «0 03.1 03.8 04.3 o4*6 o4.8 04.9 05 oO

30 1 5 o6 ,3 02®8 03.9 o4.5 o4«8 05*0 05.1 05<>2 05*2
30 1 5 o6 ,5 03.9 o4*8 05*1 05«2 050 050 05o5 050
30 1 5 o6 .7 04 c6 05c2 050 050 050 050 05 o3 05.3
30 1 5 o6 .9 05ci 050 050 050 050 050 050 050

30 1 5 09 & 03 «o 04.7 05.7 06.3 06*8 07.1 07.3 07.4
30 1 5 09 .3 0-^ «1 05.9 06.7 07.2 07.4 07.6 07.7 07.8
30 1 5 09 .5 05.8 07.1 07.6 07.8 07.8 07.9 07.9 07.9
30 1 5 09 .7 06 o9 OT «T 07.9 07.9 07*9 07.9 07.9 07.9
30 1 5 09 .9 07.6 07.9 07 ®9 07.9 07.9 07 o9 07.9 07.9

30 1 5 12 .2 04c0 06,2 07.6 08.4 09.0 09.4 09.7 09.9
30 15 12 *3 05*5 07.8 08.9 09.5 09.9 10.1 10.2 10.3
30 15 12 o5 07.7 09.5 10^1 • 100 10.4 10.5 100 10.5
30 1 5 12 «7 09.2 10e2 1C.

4

I0c5 10.5 10.5 100 10.5
30 1 5 12 .9 1 0 «2 10*5 I0o5 100 10.5 10.5 10.5 100

30 20 o4 ^ 01 01 «7 02 «2 02-5 02.7 02.8 02.9 03 «o

30 20 o4 o3 01 .5 02.2 02 06 02*9 03 cO 03.1 03^ 03.2
30 20 ok .5 02 o2 02.8 03 .1 03 .2 03 «2 03 0 03 0 03 0
30 20 04 .7 02.7 03*1 03 «2 030 03 0 03 0 03 0 03 0
30 20 OU .9 03 «1 03 o3 03 0 03.3 03 0 03 0 03 0 03 0

30 20 o8 £ 02 o1 03.4 04«2 04.8 05o2 050 05.7 05.9
30 20 o8 .3 02.9 04o4 05 •! 05.6 05.9 06 .0 06.1 06.2

30 20 o8 .5 04.5 05®5 06.0 06^ 06 o3 06.3 06 o4 06 «4

30 20 o8 .7 050 06 .1 06 «3 06 «4 06 <,4 06 «4 06 .4 06 .4

30 20 o8 .9 06.1 06 «4 06 *4 06 ®4 06 ,4 06 .4 06.4 06.4

30 20 12 ^ 03*1 05e1 06 .3 07.2 07.7 o8£ 08.5 08.7

30 20 12 e5 o4c4 06.5 o7 08.3 08.7 09.0 09.1 09.2

30 20 12 .5 06 *4 08.2 08.9 09.2 09.4 09.4 09.5 09.5
30 20 12 .7 07.9 09.1 09.4 09.5 09.5 09.5 09.5 09.5
30 20 12 .9 09.1 09.5 09.5 09.5 09.5 09.5 09.5 09.5

50 20 1 6 ^ o4^ 06.7 08.4 09.5 100 10.8 11 .3 11 .6

30 20 1 6 ,3 05.8 o8*6 10-2 11 .0 11 .6 11 .9 12.1 12.3
30 20 1 6 ,5 08,5 I0c9 11 c9 12*2 12.4 120 12.6 12 .6

30 20 1 6 •T I0o5 12 •! 120 12*6 12.6 12.6 12.6 12.6

30 20 1 6 ,9 12 «o 12.5 12.6 12.6 12 .6 12.6 12.6 12.6
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f

m/B
B T t P /T 2 3 4 5 6 7 8^
40 05 01 «2 OOati 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0

4o 05 01 00.9 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0

ko 05 01 01 .0 01 .0 01 .0 01 .0 01 .0 01 cO 01 .0 01 .0

ko 05 01 o7 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0

ho 05 01 •9 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0 01 .0

4o 05 02 -2 01 .6 01 .9 02.0 02.0 02 .0 02.0 02.0 02.0
40 05 02 01 .9 02.0 02.0 02.0 02.0 02.0 02.0 02.0
4o 05 02 02.0 02.0 02 .0 02.0 02.0 02.0 02.0 02.0
IfO 05 02 <.7 02.0 02 .0 02.0 02.0 02.0 02.0 02.0 02.0
4o 05 02 •9 02.0 02.0 02 .0 02.0 02.0 02.0 02.0 02.0

4o 05 03 «2 02.4 02.9 03.0 03.0 03.0 03 .0 03 .0 03.0
4o 05 03 •3 02.8 03 .0 03 .0 03 .0 03 '*0 03.0 03 .0 03 .0

4o 05 03 05*0 03 .0 03 .0 O^eO 03 .0 03.0 03.0 03.0
4o 05 03 •7 05 *0 03 .0 03.0 03 .0 03.0 03 .0 03.0 03.0
4o 05 03 •9 03*0 03.0 03.0 03.0 03.0 03 .0 03.0 03.0

4o 05 o4 o2 03*2 03.8 03.9 o4.o o4 .0 o4 .0 o4.o o4.o
40 05 o4 03.7 03.9 o4 .0 o4.o o4.0 o4.o o4.o o4.o
iK) 05 o4 03.9 o4 .0 o4.o o4<o o4.0 o4.o o4.o o4.o
4o 05 04 .7 04 eO 04.0 o4.o o4 .0 04.0 o4.o o4.o o4.o
4o 05 o4 .9 o4 .0 o4.o o4 .0 o4 .0 o4 .0 o4.o o4.o o4.o

4o 10 02 •2 01 o1 01 .6 01 .8 01 .9 01 .9 01 .9 02.0 02.0
40 10 02 •3 01 .5 01 .8 01 .9 02.0 02 «0 02.0 02.0 02.0
40 10 02 .5 . 01 .8 02.0 02.0 02.0 02.0 02.0 02.0 02.0
40 1 0 02 .7 01 .9 02.0 02.0 02.0 02.0 02.0 02.0 02.0

40 10 02 .9 02.0 02.0 02.0 02.0 02.0 02.0 02.0 02.0

4o 10 o4 •2 02.2 03.1 03*5 03.7 03.8 03.8 03.9 03.9
4o 10 o4 •3 02.9 03*5 03.8 03.9 03.9 03.9 03.9 03.9
4o 10 o4 •5 03*3 03.9 03.9 03.9 04.0 o4.o o4.o o4.o

4o 10 o4 .7 03.8 03.9 0*4 .0 o4.o 04o0 o4.o o4.o o4.o

4o 10 o4 •9 03.9 o4.o o4.o o4 .0 o4 .0 o4.o o4.o o4.o

4o 10 06 o2 03 *3 o4.6 05.2 05.5 05.7 05.7 05.8 05.8
4o 10 06 c3 04^ 05*3 05.6 05.8 05.8 05.9 05.9 05.9
4o 10 06 •5 05*3 05.8 05.9 05.9 05.9 05.9 05.9 05.9
4o 10 06 .7 05.7 05.9 05.9 05.9 05.9 05.9 05.9 05.9
4o 10 06 .9 05.9 05.9 05.9 05.9 05.9 05.9 05.9 05.9

4o 10 08 o4.4 06.2 o6<^9 07.3 07.5 07 .8 07.7 07.8
4o 10 08 •3 05*8 07 .0 07.5 07.7 07.8 07.8 07.8 07.9
4o 10 08 • 5 07*0 07.7 07.8 07.9 07.9 07.9 07.9 07.9
4o 10 08 a7 07.6 07.8 07.9 07.9 07.9 07.9 07.9 07.9
4o 10 08 o9 07.8 07.9 07.9 07.9 07.9 07.9 07.9 07.9
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1 -a
t

Bt

B T t P 2 3

to 1 5 05 01 ®5 01 .9 02.3
to 1 5 03 01 .7 02 o3 02.6

to 1 5 03 02 «5 02.7 02.8
to 1 5 03 •7 02 «6 02.8 02.9
to 1 5 05 c 9 02c8 02.9 02,9

ifO 15 o6 •2 02 c5 05,8 04.5
to 1 5 o6 03 Ok 06 05.1

to 1 5 o6 o4.5 05«3 05^5
to 1 5 o6 •7 05<2 05.6 05.6
to 1 5 o6 .9 05,6 05.7 05.7

to 1 5 09 05.8 05«8 06 .6

to 1 5 09 •3 05*0 06.8 07,5
to 1 5 09 o5 o6„7 07 e 9 08.2

to 1 5 09 ol 07 c7 08.3 o 8 .li.

to 1 5 09 c9 08.3 08,5 08.5

to 1 5 12 <2 05*0 07.5 08.8
to 15 12 06 o7 o 9 *o 10.0
to 15 12 •5 08 o9 lo «5 10.9
to 15 12 .7 10«2 11 eO 11 «2

to 1 5 12 e9 11 oO 11 c2 11 .3

iU) 20 Oh •2 01 o5 02 o 1 02.6

to 20 o!)- c3 01 .9 02.7 03 ®o

ko 20 Oi^ ^5 02.6 03 «2 05.4
to 20 o4 .7 03 *1 03-3 03 .6

ko 20 oil. o 9 03.5 03 »6 03.6

1^0 20 08 02.7 04 o2 05*1

to 20 o 8 «3 03.7 05^ 06 oO

ko 20 o 8 .5 05o2 06.5 06.7
ko 20 o 8 •7 08 «2 06,8 07.0
to 20 o 8 o 9 06 e 8 07*0 07.1

to 20 12 Oif.O 06 «2 o7 .6

ko 20 12 o3 05«5 07.8 08.9
40 20 12 •5 07.7 09.5 10.1

to 20 12 «7 09.2 10<2 10.4
ko 20 12 •9 10 ^ 10.5 10.5

40 20 i 6 •2 05*3 08.3 10.1

llO 20 l 6 •3 07,5 10.3 11 .8

40 20 1 6 •5 10 o2 12.6 15.4
ll-O 20 i 6 c7 12.2 i 3 o5 15.9
ko 20 ^ 6 •9 13 o5 15.9 i 4 .o

m/B

6 7

02.5 02,6 02.7 02.7 02.8
02.7 02 .8 02.8 02,8 02.9
02,9 02.9 02.9 02.9 02.9
02.9 02,9 02.9 02.9 02.9
02.9 02.9 02.9 02.9 02.9

04.9 05.1 050 05.
ll- 05.4

05^3 05.4 050 05.6 05«6
05.6 05.6 05 .7 05.7 05.7
05.7 05.7 05.7 05.7 05.7
05.7 05.7 05.7 05.7 05.7

07.2 07.6 07.8 08.0 08.1

07.9 08.1 08.2 08.3 08e4
0 8 .ii= 08.I}. 08«li. 08.5 08,5
08.5 08,5 08.5 08,5 08.5
08.5 08,5 08.5 08.5 08.5

09.6 10.1 10,4 10.6 10.8
10.5 10.8 11 .0 11 .1 11 .1

11 .1 11 .2 11 <2 11 2 11 .3

11 c2 11 .3 11 «3 11 .3 11 .3

11 .3 11 .3 11 .3 11 .3 11 .3

02.9 03.1 03.2 03 0 03.4

03*3 03.4 03.5 03 o5 03.5
03-5 03.6 03.6 05.6 05.6

03.6 03.6 05.6 03.6 03.6

03.6 03.6 03 .6 03 .6 03.6

05.7 06.0 06.3 06.5 06 .6

06 .1|. 06 «6 06.8 06.9 06 «9

06.9 07.0 07.0 07.0 07.0

07*0 07.1 07.1 07.1 07.1

07.1 07.1 07 .1 07.1 o7 .1

08.4 09.0 09.4 09.7 09.9

09.5 09.9 10.1 102 10.3

10.3 10 .ll- 10.5 10.5 10.5

10.5 10.5 10.5 10.5 10.5

10.5 10.5 10.5 10.5 10.5

11 .2 11 ,9 12.5 12.8 13^1

12.6 13*1 13.4 13.6 15.7

15.7 13,8 13.9 13.9 i 4 .o

13.9 l 4 ,o 1I4..0 14.0 l 4 .o

l 4 .o 14.0 14.0 i 4 .o 14.0
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Loss in Attrition
Due to Degradation of Information

as dependent on number of shots per batter7 (m/B)
for different characteristic kill probabilities (p)

(For definitions see p, 1)

10 Batteries^ $ Targets

Information on 1 target

Figure 1

i|0 Batteries, 20 Targets
Information on 16 target's

d(T,t)
= E(T) - S(t)

- 28
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Loss in Attrition
Due to Degradation of Information

as dependent on number of batteries (B)
for different numbers of targets on which information is received (t)

Characteristic Kill Probability p =*5
Shots per battery m/B = U.

(For definitions see p. 1)

$ Targets

10 Targets
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Loss in Attrition
Due to Degradation of Information

as dependent on number of batteries (B)

for different numbers of targets on which information is received (t)
Characteristic Kill Probability p = *5

Shots per batteiy m/B = it.

(For definitions see p. 1)

15 Targets

20 Targets
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Remaining Attrition
After Degradation of Information

as dependent on number of shots per battery (m/B)
for different characteristic kill probabilities (p)

(For definitions see p. 10)

10 Batteries, 5 Targets
Infonnation on Ipbargets

Figure 7

UO Batteries^ 20 Targets
Infomation on 12 targes
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Remaining Attrition
After Degradation of Informatio

n

as dependent on number of batteries (B)

for different numbers of targets on which information is received (t)
Characteristic kill probability p = .5

Shots per battery m/B = h

(For definitions see p. 10)

g Targets

10 Targets

- 32 -



1^'

iaAl^mm -«> III ^ . i_-^. _j.-faii»>||j
-j

.. ,„, -1

?% ^ S ^#lX^djicffirtq Cxiii

*
•**''''

^

^ ^
' m

:
‘ '’\]?;«)i^ ,

' ^

'"S
•

'

^ \0I ,q ^9 anoiteiltfl> it<yi|)



Remaining Attrition
After Degradation of Information

as dependent on number of batteries (B)

for different numbers of targets on which information is received (t)

Characteristic kill probability p = ,5

Shots per battery m/B = U

(For definitions see p. 10)

15 Targets

S(t)

10 -

8 -

6 ^

—J I L

10 20 30 ho B

Figure 11

20 Targets

Figure 12
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Remaining Attrition
After Reserving Batteries to Allow for

Degradation of Information

as dependent on number of shots per battery (m/B)
for different characteristic kill probabilities (p)

(For definitions see p. 19)

10 Batteries, $ Targets
!^ormation on h targets

Figure 13

UO Batteries, 20 Targets
Information on 12 targets

Figure lU
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Remaining Attrition
After Reserving Batteries to Allow for

Degradation of Information

as dependent on number of batteries (B)

for different numbers of targets on which information is received (t)

Characteristic kill probability P = •?

Shots per battery m/B = U

(For definitions see p. 19)

5 Targets

10 Targets
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Remaining Attrition .

After Reserving Batteries to Allow for
Degradation of Information

as dependent on number of batteries (B)

for different numbers of targets on which information is received (t)

Characteristic kill probability p = .5

Shots per battery m/B = h

(For definitions see p. 19)

15 Targets

20 Targets
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THE NATIONAL BUREAU OF STANDARDS

Functions and Activities

The functions of the National Bureau of Standards are set forth in the Act of Congress, March

3, 1901, as amended by Congress in Public Law 619, 1950. These include the development and

maintenance of the national staridards of measurement and the provision of means and methods

for making measurements consistent with these standards; the determination of physical constants

and properties of materials; the development of methods and instruments for testing materials,

devices, and structures; advisory services to Government Agencies on scientific and technical

problems; invention and development of devices to serve special needs of the Government; and the

development of standard practices, codes, and specifications. The work includes basic and applied

research, development, engineering, instrumentation, testing, evaluation, calibration services, and

various consultation and information services. A major portion of the Bureau’s work is performed

for other Government Agencies, particularly the Department of Defense and the Atomic Energy

Commission. The scope of activities is suggested by the listing of divisions and sections on the

inside of the front cover.

Reports and Publications

The results of the Bureau’s work take the form of either actual equipment and devices or

published papers and reports. Reports are issued to the sponsoring agency of a particular project

or program. Published papers appear either in the Bureau’s own series of publications or in the

journals of professional and scientific societies. The Bureau itself publishes three monthly peri-

odicals, ayailable from the Government Printing Office: The Journal of Research, which presents

complete papers reporting technical investigations; the Technical News Bulletin, which presents

summary and preliminary reports on work in progress; and Basic Radio Propagation Predictions,

which provides data for determining the best frequencies to use for radio communications throughout

the world. There are also five series of nonperiodical publications: The Applied Mathematics

Series, Circulars, Handbooks, Building Materials and Structures Reports, and Miscellaneous

Publications.

Information on the Bureau’s jtublications can be found in NBS Circular 460, Publications of

th<‘ National Bureau of Standards (SI.25) and its Supplement '(S0.75), available from the Superin-

tendent of Documents, Government Printing Office, Vt ashington 25, D. C.

Inquiries rcgar<ling the Bureau’s reports should be adrlressed to the flffice of Technical Informa-

tion, National Bureau of Standards, Washington 25. D. C.
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