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On the Accuracy in Astronomical Observation
by the Cadet Groups—II

Statistical Analysis of Some Factors which have Effect
on the Accuracy

By
Kazuyoshi UcHIDA, Masato HAMAGUCHI, and Koichi FUKADA

The previous two papers dealt with quantitatively the process of cadets gaining
skill and number of observations necessary for train to attain the applicable level as
the apparentice officer (1 mile in standard error) in the meridian and ante-meridian
altitude observations. The present report examined into influence of some factors
which probably had effects on the accuracy of the altitude observed by cadets. The
results obtained by the multiple linear regression analysis (all possible selection
procedure) were summarized as follows : Relative wind direction— The influence in
the ante-meridian altitude observation was expressed by the estimated multiple linear
regression equation (1) and the influence in the meridian altitude observation was by
the estimated equations (2) and (3). Both observations differed in the sign of partial
regression coefficient. Relative wind speed— The influence in the ante-meridian
altitude observation was by the estimated equations (1), (4), and (5). That in the
meridian altitude observation was by the estimated equations (3) and (6). Wind wave
(grade 0 to 5 in the scale of Japan Meteorological Agency) — It could be considered
that there was no influence. Ship’s rolling— There was no influence in the ante-
meridian altitude observation. But, in the meridian altitude observation, the influ-
ence was expressed by the estimated equation (3). The times of discontinuances of
training by calling foreign ports— The accuracy of the altitude observed by cadets in
the ante-meridian altitude observation became stable and high as the times go by.
The influence was expressed by the estimated equations (7) and (8). In the meridian
altitude observation, the accuracy was almost constant, regardless of the times.
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1) Ante-meridian altitude observation
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2) Meridian altitude observation

Relative wind direction

Relative wind speed Scale of wind wave
Sun’s direction 50k g0k
R L 7
- 20%
40 40
% % -
201~ W 20 7
» . 7 I %
20% Y vr.ts IR s T
o 10 20 012345
m/s
Rolling Weather Visibility
60} 601 60} 7
40 40+ 40

% % ;77 % 7

204 20 / % 201
%

L Zkre _—__—.%m_. (22

10 20 bbcecog 6789
Degrees

Fig.1 Relative frequency distributions of sailing conditions.
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1) Ante-meridian altitude ohservation
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2} Meridian altitude observation
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Fig.2  Regression on the relative wind direction.

Note «: Observed value

«:For 1) Eq. (1)
+: For 2) Eq. (3)

- Linear regression equation on x, (significant at 0.05 level)
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----: Linear regression equation on xy (insignificant at 0.05 level)
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Fig. 7
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Fig. 8 Regression on the times of discontinuances of training by calling
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Appendix table

Estimated multiple linear regression equations

¥; | Eq.No. ay ay ay as ay as ag as
) 0.629 0.001 0.027 -0.100
4} 0.669 0.021

Y1 (5) 0.634 0.025
(7 1.043 0.224 -0.103
8) 1.149 0.001 0.245 ~-0.007 -0.122 -0.112 0.019
(2) 1.028  ~0.002

Y2 (3) 0.905  ~0.002 0.012 0.008
(6) 0.948  —0.002 0.012

Vi=apta Xt agXy e s +a

7=1: For the ante-meridian altitude observation

{ =2 For the meridian altitude observation

xy ¢ Relative wind direction (°) »---+ - When x; >180°, 360°~x,

Xy ¢ Relative wind speed (m/s)
x3: Wind wave hight (m)
x4 : Ship’s rolling (°)

x5 : Dummy variable of relative wind direction (when 360°~x,: 1, otherwise : 0)

xg ¢ Times of calling ports
x7 « Dummy variable of times of calling ports

(before enter port : 0, after departure from a port : 1)



