Corrections to

Statistical Analysis of Spherical Data

by N.I. Fisher, T. Lewis & B.J.J. Embleton
Cambridge University Press, 1987.

Known errors as at 6th April, 2000. The authors thank all those who have con-
tributed to this list.
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Correction
Add an extra point to the plot, at (5, 0.83)
—sin d)o sin ’QZ)O,

Line numbered (3.7):
= A(gﬂa ¢07 ,QZ)(])

y* = psiny

p = tan(90 — 36), ...

p = 2sin(90 — 36), ...

x* =sinfcos ¢, y* = sinfsin ¢
Change log(73/72) to log(7s/71)
“71 small; 7, 73 large”
“rotational symmetry about u;”

Replace line by:

“In this book, we have used slightly modified formulae for a4, ...

given by”
“Colatitude © = cos™! S, longitude ® = 27 R,.”
“UV < (1 - kS?) exp(kS?), go to 6.7

Add final sentence:

7a’TL

“Issues related to the accuracy of structural field measurements have

been discussed by Woodcock (1976).”

Joint normality of the random variables is needed if they are not in-

dependent.
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Change reference to Lewis (1988).
exp(ru?)du

The axes are incorrectly labelled. &3 is the mean direction or pole,

and &; and &, the major and minor axes respectively.

The second term on the right-hand side of (4.46) should be
rsinal( x'€,)” — (x'€)%/[1 — (x'€)*"%
Wood (1988)

Wood (1988)

Example 5.7:

Line 7: change “set B4” to “set B5”.

Line 8: change “Example 5.4” to “Example 5.5”.

Lines 10-11: change to

“In fact, a test for uniformity (see Examples 5.9 & 5.24) indicates that

the Uniform distribution is probably a reasonable model for the data”.

Table 5.1:
For Examples 5.2, 5.3, 5.4, 5.5, 5.6 (but not Example 5.1), interchange
the values of 4 and CA ; e.g. the row for Example 5.6 should finish

0.98 1.61
“Forn > 25, ...7.
Replace ¥ on left hand side of equation (5.6) by X.
Tet (3,3) ...”

“...that the spherical median direction is (7, dp)...”

§6.2.1(iv) should be §6.3.1(iv).



116° Insert closing “)” after §5.3.1(iv).

1184 §3.2.1 should be §3.2.2.
1237 Equation (5.16): 0.467 not 0.567.
123 Second line of Figure caption:

Insert opening “(” before 122°.

127 Last text line above figure captions:
“... described in §7.2.3(i)”

1316-1 (Commencing “If K > 5...7 ).

Reset lines in accordance with standard left hand margin.

132 Replace (n - R) by (n — R)
2
2

13513 Xon—2

136-140 Corrections to the text in §5.3.3 (i) Estimation of the parameters of
the Kent distribution):

136 Equation 5.43: replace first 4 lines of Step 2 by

“Compute the matrix
H= A'(f,¢,0)
where A is defined by (3.9), and then”

137 Equation 5.45:

~ 1

1/) = §aI'C tan{2b12/(b11 — b22)}
137 Equation 5.46:

coS 1/3 — sin & 0
K= | sin 1/3 COS 15 0
0 0 1



137 Equation 5.49:
Q = vi1 — Vo, @ >0

137-138 Example 5.27:

0.0385 0.0042 0.0005
B = 0.0042 0.0172 0.0009
0.0005 0.0009 0.9443

—0.1076 —0.1170 —0.9873
G=| —0.1723 —0.9758 0.1345
—0.9791 0.1846 0.0848

0.0393 0.0000 0.0007
V = 0.0000 0.0164 0.0008
0.0007 0.0008 0.9443

13889 “Let z; = sinf.cos¢l, yF = sinf.singl, 25 = cos#l,
1=1,...,n, ...
138 Equation 5.52:

Replace z by z in the first sum, y by z in the second,
and z by y in the third.

138 Equation 5.54:
L1 !
$1 = 0192, S2 = 029?
13845 “Then arcsin(s;) and arcsin(sy) are the major and minor
semi-axes ..."
138 Step 3.1:

Let up be any number between —s; and s; (from 5.54).

139 Step 3.2:
o = so[L—(ug/s51)%2, wy = (l—ug—vg)% (5.55)

Step 3.3:

J— P — | !
o let o = wy, Yo = v, 20 = wp, and zy = ugy, Y, =
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!
—7Vo, 2y = Wo

Step 3.4:
The right—hand-side of the right—-hand equation in (5.56)
should be
Uo
G| —u
Wo
Replace
(vg, wg, ugp)
by
(5, vp, wp)
and
(vg", w5, ug”)
by

(ug", vg", wy”)

in the two lines immediately following (5.56).

139 Step 3.5:
Repeat Steps 3.1-3.4 for a range of values of uy between

—s7 and s;.

Replace 3.2° by 3.4°.

t=U/R*,y=V/R*, and 2 = W/R*, where R* is defined by (5.67).

Giné’s

Figure caption should refer to Example 5.35.

Caption to Figure 6.5, line 3:
“(Colatitude, Longitude). See Example 6.5.”

Replace Figure 6.5 by new figure (supplied).

Replace plots in Figure 6.11 by two new figures (supplied).
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160g T3

165 (1-27+71)
176! D(R) = 7
17659 Replace by
3.75(37 — 1) L <7 <034
R=1{ —5.95+14.97 + 1.48(1 — 7) ' — 11.057;%, 0.34 < 73 < 0.64
—7.96 +21.573 + (1 — 73) ' — 13.2572 73 > 0.64
176% Insert 1— at beginning of right hand side of equation (6.24):
m=1—...
177" “Best & Fisher (1986)”.
1775 Change line to: “Best & Fisher (1986); note the correction, 21.5 in-
stead of 2.15, for 753 > 0.32.”
189 Replace equation (6.38) by
(27,)7! 0<7 <0.06
K =14 0.961 —7.087; + 0.466/7; 0.06 < 7, < 0.32
3.75(1 — 37), 032<7 <5
200 In equation (7.4), replace ¥ by X1
200 “...using the method in (iia) ...”.
200, “...(colat. 72.3°, long. 338.0°...7.
201! Replace the number 326.9 by 263.8.
202 In equations (7.5) and (7.6) replace W; ' by W;



2031312 Change to:
... and the V-matrix in (7.7) is then given by

vV 'i=>Y"n W;/N? (7.9)
i=1
203, “and minor semi—axes 9.9° and 4.3°.”
204 4 Replace these lines by:

“For formal testing, define the quantities

r r r
Bo=Y%/3], =Y Bi/6, A=Y &/5],
=1 i=1 i=1
1 r
R.= @ +7 +2)2,  p.=) 1/5
i=1
The test statistic is

G, =4(p. — R,) (7.11)
206 Last four lines of Example 7.7. Change sentences to:

“For the pooled data, we get G4 = 10.8, corresponding to a P—value
of about 0.1 for a x2 variate. We conclude that the four samples can
reasonably be taken to be drawn from distributions with a common

mean direction.”

2069 Sin Gy €08 By = - - -
1
20710 “If nioq,...7
207, Equation number should be (7.23).
210g_¢ Change sentence:

“Note that when these two samples were two of the four compared
jointly, in Example 7.7, there was effectively no evidence of overall

difference.”
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237
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239

264-265

Change “Example 5.26” to “Example 5.27”.

“Let (0, 8)),...”

“( X;, X¥) omitted, ...”

Replace by
D= Tha(X X)(X - X)
212 - _( X)( )I (8].].)
¥, = (X* X)( X* X"y

where

X=(1/n))y X X'= (Un)i X5

“(ct. §3.7(1))

Replace last paragraph of Ezample 8.8 beginning “From (8.14), ...”
by:

“From (8.14), we obtain the estimated correlation as ps = 0.042, so
that 3nps ~ 12.73. This corresponds to a P—value of about 0.18 for
a xs—variate. We conclude that there is little evidence of correlation

between the orientations of the shortest and longest axes.”
Replace X; X! by ( X; — X)( X; — X)'

Replace X; Yiby (X;— X)(Y;— Y)Y

Replace Y; Yiby (Y:i— Y)(Y;— Y)Y

Add line:

(where X =(1/n)¥", X;, Y=(1/n) X", Y))

In (8.25) the second equation should be

tan &, = trace( S,, U,)/X Uiw

The values of A™'(z) in Table A10 are accurate; however, those of

D~(x) are inaccurate. A corrected table of values D~!(z) is attached.
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“Coordinates Colatitude, Longitude.”
“Diggle, P.J. & Fisher, N.I. ...”

Change to:
Lewis, T. (1988). A simple improved—accuracy normal approximation
for x%. Austral. J. Statist. 30A, 160-167.

Delete last five lines.

Insert new entry:
“colatitude plot 118, 168”.

Existing entry “colatitude test” :
Insert 7122, 169”, and delete “see Fisher distribution, Watson

distribution”

Existing entry “longitude plot”:
Insert “118, 168” before “to assess ... 7, and delete “see also

Fisher distribution, Watson distribution”.

Insert new entry:
“longitude test 123, 170”.

Insert new entry:

“two—variable plot 118”.

Insert new entry:

“two—variable test 125”.

Change reference to Wood (1986) to:
Wood, A. T. A. (1988). Some notes on the Fisher-Bingham family on
the sphere. Commun. Statist.— Theor. Meth. 17, 3881-3897.

Add reference:
Woodcock, N. H. (1976). The accuracy of structural field measure-
ments. Journal of Geology 84, 350-355. (66)
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Table A10

D~ ()

-1.202
-1.127
-1.053
—-0.982
-0.911
—0.842
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