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Section 3
Statisticnl Analysis af Date

.Data obtained fram two gouress, the countermarch manguver
and the zige7ez naneuver, were subjected t4 statistical enelysis,

woung{ermarch “aneuver - 2 Uctober 1944,

in Reduetinng of Visinility ond Range Deceot{on.
all observers pgreed that 3 (pradsd) wae better then A (Admiralty)
end that theres vas no eipnlficant ¢ifference het een A {Admiralty) and

C (Pattern). Tiere was no variation in tie results betevesn mort and
esarbonri campuflase messures, :

In Tzrpet hngle Teception.
Both B (araded) ehin and C {nnttern) shiw vere Juéerd to be better
than A (ASmiralty) shio,
Zip-2pg Feneuver

Deri~q of the laat,

Tha 2ig-2pp maAneuvere were nlenned nrinaril; tn test the ahiltty
of the three tynern 0f cemnuflagse ta decelve obrervers - it- reerect ¢
tarcet Frele and renge,  EBpch shin had tia A1fferent ~eaguraes 2f tie anme
goneral tipe, nra m eael ~lde, in grdev ta vravide a balenced test the
follovin: -~pecificetions for the mansuver ’ere nrenared:

1. Bach shin should bBe raneuversd aver thn anures 2f the tost
ran 29 a< tn nresent the Iwe measures i{n ecual amountc to the abeerverr,
Conseauently the cource waes decirned =9 tnrt the tarr-t rrplee Sell ithe-
in threes seetore in relation to the abservers:

(r) A course to the left of the odeervar itk a tarsst =nple
from 77° ta EN°, nresentins a view of the mearure an the vort ride of
the ship;" . ’

(b) A course to the ripht of the nheerver with a target enele

fraos '0° tp G)®, precenting = view of the measuvre on the atariourd stde
af the ahiyg;
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{¢) A course mora dirsctly toward the observer vwith a target
exgle from 20° right to 20° left, presenting a viev more Or les: Dow
on and consisting of & mixture of both measures, at least a2 far as
the superetructures are concerned.

2. In order to avold a systematic arrangement for the courss,
the actnal targzet angles in eeck sector were drawn from e tedle of
randon mumbere and are shown in Figure 8. The courses actually followed
by the three shipe in conformance with theee directione ere skowm in
Pigurs 9,

3. The course wap planned so tkat no two shipe presented the
game view in each leg of the course end no ship nresented the same view
in two successive lege. :

4, Ip order to evaluate the possibllity of differential effects
ss the ships drev nearer o the observars the whole course was lald out
in & groups of 3 legs each, waking 9 lage in all. In case of low viei-
bility & whole zroup of 3 lege might ba dropped without impsairing the
deslign of the teet,

5. Tre specifications thus latd down are those for 3 x 3 Latin
souaree witl a cyelic rotatlon af the three different views of the
measuras on each cthiv, The cyelic rotetion which was eelected sloo
provided & Latin eguare for each ship, ZEack cship wes esaigned to a
prrticular sesguence at randon,

i T A g

The obeervatione of the different observers are conteined in thre
eppendix, Section 4, The firgt run on 2 Cctoder served as m practice
workout, hence the data from the second teet, on the morning of 3 October,
wore melected for wtatlsticsl apmlyseis. Thre date vrovided by 10 observors
covering the target angles of the 4th %o 9th legs, inclusivs, were con-
plote and are shown in Plguresz. Thie greaph, giving the deviation of the
estimated terget angles from the true, Indicates that the general tendeancy
for ell observers on the gverage was to judge that all 3 terget ships were
veering avay from them. Thie situastion was coasidered to be important
enough for & Lthorough stetistical analyeis,

Analysls of the Uata on Targak Anglex.

Tne teet wne deeigned in such a way that, if rellable ovservations
on apparent target angle were furnished, amswers could be obtained for the
followiug guestionst

1. W¥hat 12 the effect of distence “rom the observer on the three
types of cezouflage?
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2. le there any difference between the two measures on each
ghip?

3, ls there anv differsnces betwoen the three types!?

4, How consiaotent are the selected obsarvers with respect to
their estitmtes of target engle?

The renorts of four obaeervers, two British (Ostee and Richarde)
and two Americane (Brown end Kagy), were selected for the analysis
because they covered the whole course of the teet and showved a satiafac-
tory degree of coneistoncy. The date consisted of the deviationes of the
estimated target angles from the true angle which was reported by the
target ahip for eech leg. A devistion from the tyue angle, elither to
the right or left, avay from the obmarver was given a plus sign; s déviae-
tion from true toward the obeerver was given & mimue sign, The data are
shown {n table I. The analysis of the veriation using the etandard proce-
dnre for the enalyeis of varlance for Latin equaree wee esployed and the
resulty are shown in teble II, ®Zonen” refera to the fer, middle and neer
reglone of the teet: the "trend™ ia the varistion within gsones, and the
"measures" refers to the starboard, port, or bow view of the different
types, "Error (a)" is the experimental error of the situation and
Yerrar ()" 1& the sempling error, The lotter Le the disecrepency within
the two groups of obpervers (American and British) concerning the entimate
of the target ancle, whereas the former provides an estirate of the re-
productibility of the situstion, Xote thpt the course stowred by DESSS ag
shown by the plot in Plgure 9 1z leas erratic than the courses steered by
DE353 and UE354, Thie le reflected in the experivental error terms becauss
the experimentsl errore for DEGS3 and DE354 are each approxicately 3 times
that for DE3IRS,
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drnowing the de@iations of the ecetimated target angles
from the true ancle in the rig-tag menmuver of 3 Oct,

as redorted by faur odeervers,

JEISS - Pattern
Vepgures 32 and 33

H

*10

0

*25

+ 6
+2
+19

+12

K
-95
+10
+156
-6
+21
1
+10

+29

*Koy ta odservers:

]

K

(=]
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(1)
]

SP(X) 2¢ Kegy

it, (Jg} Browm,

Lt, Oates, dANVER

0

+30

9
45
+29
+31
+21
+20

+44

R
+25
+15
+45
-1
+36
+31
+50

+44

+27 +102

USHR

Lt, Bichards, RN

DEISZ ~ Graded

Meagures 12 & 22

.

- 2

+10

+16

+19
+11

+14

K

-~ 7

+l2

-2

+lD

+20

+49

.24

14

0

<12

*27

+13
-25
+35
+ 2

+24

+1l4

R
+3

+67
43

+30

+29

+ 1

+19

DE354 ~ Admirslty
Typee A gnd »

H

=29

+23

-2

+10

O R
+21 +31
+27 417
-5 0
+49 +34
*2 +2
+33 <18
*+ 2 +148
+24 +30

+42 =17
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Table 11 =~ Showing the analyeis of the variation 5f the dats

in Table I,
Source of Degreoae of Suns of
Variation freedom aquares
¥ ! -0 2
Totel 35 . 32,876,321
Zonee 2 2,422,239
Trend 2 4,490, 89
Meaeures 2 1,431,773
Error {a) 2 229.05
Observers 9 12,075,775
(Brit, vs, Amer,)
Error (b) i8 12,226.50
G - x s
Tatal 35 16,5900,75
Zones 2 0.7 -
Trend 2 442,17
tensures 2 5,582,867
Zrror {a) 2 714,492
Obgervers 9 5,489, 7%
{Br1it.ve. Amer, )
Error (b) 18 4,501,50
Adpirelty Camouflage (Tyres o and »)
Total 3B 32,760.0
Lones 2 4,802,.0
Trend 2 1,544.0
mgasures 2 E0.0
Srror (a) 2 771.5
Observars g 12,285.5
(Zrit, va, Amer,)
Lrvor (D) 18 12,507.0

Mean
Pquares

1,221, 20
2,245 44
715,86
114,52
1,741,785

67w, 25

100,08
221.086
2,776,323
387,24
609,97

250,08

2.401,0
7E.0
175.0
385,75

1,365,068

694,93

Significence
(Variance ratia)

10.%8
19,61
6.26

i
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The different obaervers were feirly consietent with resnect to
their eetimatee or, tke target ancles., <1The 3ritish obeervers had &
tendency 0 estimate greater nositive target apgles than the Zmericans,
This tendenmcy it more promounced in tke case nof tke Admlralty end
Pattern types than the Graded type, The Britieh hed e higher observa-
tlon voint on the obesrver ship tian the Americane and used binnculars,
twe factors which may oid {n accountins for the discrevance, Jn general
the etendard arror of a single observztion under easusl exverimental condi-
tione 18 abtout 20°, Jihis mesns that the obrervers Judged the target emglee
within plus or minus 4C° about 95 per cent of the time, Their judement,
however, wvae biased In the roszitive ¢irection on the average by about 17 ge
a rtesult of the cadouflege,

Conclwedona og Target sngle Deceptten. .

The followins conclusions on target angle deception ampear to de
varrentec on the basie of the Judgmente of the 4 eelected obeervers,

%

1. 2 C A - P\ D,

»
(a) These memsures showed a significant noeitive target angle
decection (average +14°). They were the least decertive of the three
types,

{b) There was no differsnce vith resvect to target sngle decevtion
of Typee & and D, The bow view was am decentive as the port end atarboard
viewe,

(¢} Botk measures were Jjust about se effective farther away, 12,000
rarég, as they were pearer at hand, 8,700 yerde.

2, Graded mensures 12 and 22,

{a} These measures also had a significant positive target angle
decaption (avorare +16°), On the everage they were intermediate between
the adstralty types anc the Pettern measures. lIn s bguw siew, however,
ihey siawed na deception whatever, ‘“hen viewed from angles of 20° to

60° they were Jjurt ae deceptive as thr Fattern meseuree,
(b) There was no difference between measures 1° and 22.

(¢) These meszsures were just about as effective at a dletance
of 10,000 yards as they were at 7,000 yards,

3. Patterp lessures 32 pnd 33.

. (&} These measures had the greatect overall posltive tampet angle
deceotion {(averaze +21%),
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k,

(v) There was noc difference Yotwoan memeures 32 and T, but

there wee & definite indication that tre graatesi deceptiopn gacurred
shen the mbip prasented a target ancle vithin plus or mipme 20 of the
abeeryexr,

(¢) These maasures wera dsofinitely more effective at 7,500 yards
than they were farther awey at 19,070 yvaris, Trhe fact is confirmed that
the nattern has to be reen t9 be offectivae,

4, Frou thes standpoint of overasl) target angle deception the
Pgttaorn Measures wers superisr to the others,

aderot Rl PSR SRR



