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Table 7.2. Weldon’s dice data with the last three categories grouped together.

No. of Dice X
showing 5 or 6 | Observed Theory Difference
0 185 203 ~-18
1 1149 1217 -68
2 3265 3345 —80
3 5475 5576 —-101
4 6114 6273 -159
5 5194 5018 176
6 3067 2927 140
7 1331 1254 77
8 403 392 11
9 105 87 18
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Table 7.2. Weldon’s Dice Data, The Theory column has been recomputed using the
maximum likelihood estimate of the probability of a 5 or 6, namely 0.33769862.
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Table 2.4 Prabt  Lattory “iee
Drawing Months

numbers |Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec | Totals
1-122 9 7 5 8 9 12 13 10 9 12 17 122 ]

123-244 |12 12 10 8 7 7 7 7 5 15 12 10 122
245-366 |10 10 16 14 15 12 12 11 & 7 6 4 122
Totals 31 29 31 30 31 30 3F 31 30 31 30 31 366

Example 7.F (Right-Handedness). To what degree is the propensity to be right-
handed socially determined? Is it the same in different cultures? In different historical
epochs? Two psychologists addressed this question by examining works of art that
portrayed activities that could be judged as being done right- or left-handedly, (Stanley
Coren and Clare Porac, "Fifty Centuries of Right-Handedness: The Historical Record”
Science (1977), Vol. 198, pp. 631-632.) The following tables summarize their findings,
looking at the data in two different ways.

Table 7.5. Counts of 1180 art works showing activity that can be categorized as
left- or right-handed, (a) by geographical area, and (b) by historical epoch.

(a) Right Left Total % Right
Central Europe 312 23 335 93%
Medit. Europe 300 17 317 95%
Middle East 85 4 89 96% ‘
Africa 105 12 17 90% Lek +
Central Asia 93 8 101 92% C{
Far East 126 13 139 91% at
Americas 72 10 ]2 88% /Q ¢
Total - 1093 87 1180 92.6% Y/ 7 {4 }‘ -
i
(b} .
Pre 3000 BC 35 4 39 90% r et J @JW€£§
2000 BC 44 7 51 86% 6
1000 BC 89 10 99 90% ' 7
500 BC 134 g 142 94% , ‘
~0 BC 130 4 134 97% /s bov e o/
AD 500 39 3 42 93% - |
AD 1000 57 7 64 R9% Ep o< &
AD 1200 40 1 41 98% o ¢
AD 1400 44 6 50 88% . 4
AD 1500 63 5 68 3% b ocaltrey
AD 1600 68 4 72 04%
AD 1700 66 5 71 93%
AD 1800 95 6 101 94%
AD 1850 38 i 39 97%
AD 1900 71 6 77 02%
AD 1950 80 10 90 89%
Total 1093 87 1180 92.6%

e (Vo b bl
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Adaptive protein evolution at the
Adh locus in Drosophila

Johin H. McDonatd & Martin Kreliman

TABLE 2 Number of replacement and synorymaous substitutions for fixed
difterences between species and polymorphisms within species

Depantment of Ecology and Evolutionary Biclogy, Princeton University, Fixed Potymorphic
Princeton. New Jersey 08544, USA Replacement 7 )
Synenymous 17 a2

PROTEINS often differ in amino-acid sequence seross species.
This difference has evoived by the accumulation of neutral muta-
tions by random drift, the fixation of adaptive mutations by selecr
sion, or 3 mixture of the two, Here we propose a simple stativtical
test of the neutral protein evolution hypothesis based on 2 com-
parison of the numsber of amino-acid replacement substitutions fo
syneaymous substitutions in the coding region of a locus. If the
observed substitutions are neutral, the ratio of replacement to
synopymous fixed differences between species should be the same
as the ratio of replacement to synonymous polymorphisms within
species, TINA sequence data on the Adhk locus {encoding alcohol
dehydrogenase, £EC 1.1,1.1) in three species in the Drosophila
mebanogaster species subgroup do not fit this expectation instead,
there are more fixed replucement differences between species than
expected. We sugpest that these excess repiacement substifutions
result from sdaptive fixation of selectively advantageous muts-
tions. ET——
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Table 7.4, % =
Drawing Months

numbers |Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec | Totals

1-122 9 7 5 8 9 It 12 13 106 9 12 17 122
123-244 |12 12 10 8 7 7 7 7 5 15 12 10 (122
245-366 (10 10 16 14 15 12 12 11 5 7 6 4 122

Totals 31 29 31 30 31 30 31 3t 30 31 30 31 }366

handed socially determined? Is it the same in different cultures? In different historical
epochs? Two psychologists addressed this question by examining works of art that
portrayed activities that could be judged as being done right- or left-handedly. (Stanley
Coren and Clare Porac, "Fifty Centuries of Right-Handedness: The Historical Record”
Science (1977), Vol. 198, pp. 631-632.) The following tables summarize their findings,
looking at the data in two different ways,

Table 7.5. Counts of 1180 art works showing activity that can be categorized as
left- or right-handed, (a) by geographical area, and (b) by historical epoch.

(a) Right Left Total % Right _

Central Europe 312 23 335 93% A C
Medit. Europe 300 17 317 95%

Middle East 85 4 89 96% s
Africa 105 12 117 90% 74 =97
Central Asia 03 8 101 92%

Far East 126 13 139 91%

Americas 72 10 82 88%

Total 1093 87 1180 92.6%

(b)

Pre 3000 BC 35 4 39 90%

2000 BC 44 7 51 86%

1000 BC 89 10 99 90%

500 BC 134 8 142 94% /S AC
~) BC 130 4 134 97% 9

AD 500 39 3 42 93% Y =/7%
AD 1000 57 7 64 89%

AD 1200 40 i 4] 98%

AD 1400 44 6 50 88%

AD 1500 63 5 68 93%

AD 1600 68 4 72 94%

AD 1700 66 5 71 93%

AD 1800 95 6 101 94%

AD {850 38 ] 39 97%

AD 1900 71 6 77 92%

AD 1950 80 1) 90 89%

Total 1093 87 1180 92.6%

g(/ 11_ Q@u/ o /{L?"LQ f(OY‘G’“‘L ‘7




P - valves

C(C&'Qs(cq( 7};’} cﬁ('u{j‘ ;

— Lix lovel of o¢ (qu') a05)

— (./i(_’j'@c@ 'F@sﬂ[ /p/@CQfUé(y /47{, (Oowa()

e (ool aof Jo((m cecco(t‘F o JQJ?CJ’C'SZ
- [worlis  wel WLL biblos 2,5 @‘"J
EX He L Fackrs ju 3 x4 Lol ‘wdao

Tosk © Rejeck 10 1% > 45 co (2+3=¢f)

Obserce LT = (250 dccopb ielep

O boerve KT = (1,60 (QJ(PCA_ ;V‘C‘qQP'

;4'(@ MQ_SQ "/_ [ </ ée__.a @ ("t[a e ‘/\(?q//
of 10,0 f 2 2

Eﬂg - 71)@ fWMZ//?éF /OL/Q/ X qﬂ[_
[//l/lllct/l /W W&u/oﬂ U’Q\J@Qé {/
g’_i" (as  above)
X =/ 50—~ P=.0og /)y
Y5z 02,46 — P= . o49g
Clmffﬂjj‘%, K= 00, 0~ P, 13

-,
a\anek: ——./c3 o ]7
| , Ter
—> .0 5/& , /
) ., H*Cjcfﬂ? & /ﬁ cf,ff?/ ﬁtég/;’} /_,
P y _7,’7,__:,5___; Gie ﬁvqr'/a@/@ (v Fereer/ ]
5 P > / or O/IKFP<. .08 _ __

@ P <.ol or P<< .0/




7-13 9724101

die =

o+ s 1 / =
Table 1.4. 70 /IJ 3 7\ Q_ﬁ’
Drawing Months p-vetive o

numbers |Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Totals

1-122 9 7 3 8 9 ir 12 13 10 9 12 17
123-244 (12 12 10 8§ 7 7 7 7 5 15 12 10
245-366 |10 10 16 14 15 12 12 11 5 7 6 4

Totals il 29 31 30 3t 30 3F 31 30 31 30 31 (366

Example 7.F (Right-Handedness). To what degree is the propensity to be right-
handed socially determined? Is it the same in different cultures? In different historical
epochs? Two psychologists addressed this question by examining works of art that
portrayed activities that could be judged as being done right- or left-handedly. (Stanley
Coren and Clare Porac, "Fifty Centuries of Right-Handedness: The Historical Record”
Science (1977), Vol. 198, pp. 631-632) The following tables summarize their findings,
looking at the data in two different ways,

Table 7.5. Counts of | 180 art works showing activity that can be categorized as
left- or right-handed, (a) by geographical area, and (b) by historical epoch.

(a) Right Left Total % Right

Central Europe 312 23 335 93%

Medit. Europe 300 17 317 95% £ oL

Middle East 85 4 89 96% ]

Africa 105 2 117 0% | Y =& (q
Central Asia 93 8 1014 929% ) @(
Far East 126 i3 139 91% (? > (0 7
Americas 72 10 382 88%

Total 1093 87 1180 92.6%

(b)

Pre 3000 BC 35 4 39 90%

2000 BC 44 7 51 86% \ X
1000 BC 89 10 99 90% R g\
500 BC 134 8 142 94% 2. _
~0 BC 130 4 134 97% X =28
AD 500 39 3 42 93%

AD 1000 57 7 64 899

AD 1200 40 1 41 98% p > /0%;
AD 1400 44 6 50 88%

AD 1500 63 5 68 939

AD 1600 68 4 72 949

AD 1700 66 5 71 93%

AD 1800 95 6 101 949

AD 1850 38 1 39 97%

AD 1900 71 6 77 92%

AD 1950 80 10 90 89%

Total 1093 87 1180 92.6%




M K 7;57‘

E)(Pec /’PCA ba
(%:’/)‘(@/( f-%

?Qef?/alemaq/' ,
6754 0!/1)/0%!005 /ﬂ&, e 9

O&;arueaf:

fow Mog}wak

F{‘Kg_d{ Fo (ymarfpﬁ;lf:- .
' /7
P
.
(5/1)"'4\4 ) % C,/
Mamﬁ,‘qu

> 2L / er °@
/)A - 5 ‘
po— l/é((u@ o.06 492
The aobhorg M\tvqf/[ Vsed o

' G~ —{’eg%’” +eo e
Q O 00 &, The & - et LS as aun
-e’f_:{—g'}/ (/01/(_)@ OC -y /0j )\ :—2 X,/ﬁj C}?)
r~q L‘I@V (I/(/LJ(, 1 — /@j )( /‘/% 3/ /Z{ Z"'b (/;4 "CEJr’+C/‘-1‘?’L£€f//
)L/(/IQ o vLQ-g"L SQC,‘[/ Qq; e Q(OPVG’X“;-:&.—[Q

JIIEéV/‘éuA_{ﬂfW o & v/aj’L/L @/M
ﬁ(/f!}/—%’r&v F//’//' CQC Z‘ J VS"r !Err_‘?/\
w e/ Fh o 10 (s aq  app rex ., wie broc

= f— cxfé/uf:

e
W ¢



Con Lidence Tuterveals

Poiut  eof uqq_{“crm/,

A

G esbiwate Cuny e Cron ME)

(C((((:u,f(oqbﬂp_d( a) 9[:’ 5?&4%&@(&'/0} QV’VO(’
= P5(L‘LMCUL ck JJCJLVIoﬂaV‘d J@Lﬂ%%(@(q)

E)f’i@:/!'f,}/ SE = [, 7
€ ev wel? L o//rsa[ﬁ
W
(g“/ié) e+l 7

(&MC«'Jchd flVfJ‘QKL/Q/S /Co_f)

1/ | %
[ w755 C.7
— Vo fooal  @s OLI‘LH cife

/;::)_(wr JIT,LI . ,'V{']L@f‘/c"/ 4 //.OJ /7,éj
aly apprix 75% cr Cov &7

l@t/e@f‘“f’ﬁw 5. (A o _ﬁ,’HO/:}
| Wé]aF Adoes Hie Sﬂ(c:?[Q.wgw/‘ ﬂ:_@:;_a;>

(what [s  "Copylidonce” )

'3




A toi:m(ron_'

vaa by rs
%6\ iu Lfél"o""c' L
fas’ [+ é.sngq{~ .
., ey
el “/Wﬁf)gpwpg/e

?f;w@.@ cr's

Ey. (by Pivdel i)
— Pav’*umgﬁo-’p w(/wep
&Q [ |L|;‘ \\ éu{f‘;@ 7 c&,‘ eSS

um‘“ c;QO(gGwF

Model! X5 judep _z-ro 25))
So WLE X s 478, 25

D4 te ? >(,) \ X,

S

<, P("/fc%ﬁr—é— Sz—ésfﬂ%'é = . 75
o

_pgd/,?is—-(*h+,-i = 53

Pl s = O =X tlw =)=, 95

| — R s
P(X ._/,?é¢%§§§ )(+(,7ér‘:):’?5

The itnlerval ZL;(//U ‘e o« PS5 T
T =l 2
[ = X = 7 =

~

M :X‘ + /c?'é;'g_

Y %g{() veo te hlm(/r . Tl e

;
S f=}

ravdew tuberoe gy ooy ec

w i {ﬁm‘bl =75
TCudercal 15 raveloe
Cg /(5 W@VL ("c‘{’?é'/c?%




8-2 3/6/09

adopt a Bayesian approach as in Chapter 4. The virtue of confidence intervals is that they
combine an assessment of accuracy with the estimate; their drawback is the propensity of the

statement to be misinterpreted as a Bayesian statement when it is in fact somewhat weaker
than that.

Confidence Interval Example. Eighty samples of size n = 25 were taken from an
N( 350, 25) distribution and the eighty 95% confidence intervals for the mean 6 = 350
— were computed. In this example, 5 of the 80 missed the target, about as expected.

Vi P X-bar | Lower | Upper | Covers? X-bar | Lower | Upper | Covers?

>\ 348.17 | 346.21 | 350.13 350.44 | 348.48 | 352.40
351.21 3 349.25 | 353.17 349.52 | 347.56 | 351.48
350.15 | 348.19 ; 352.11 347.75 | 345.79 | 349.71 | No
350.69 | 348.73 | 352.65 349.10 | 347.14 | 351.06
348.51 | 346.55 | 350.47 349.44 | 347.48 | 351.40
350.69 | 348.73 | 352.65 348.47 | 346.51 | 350.43
352.94 1 350.98 | 354.90 | No 348.60 | 346.64 | 350.56
350.35 | 348.39 [ 352.31 349.37 | 347.41 | 351.33
349.11 | 347.15 1 351.07 351.37 | 349.41 | 353.33
348.77 | 346.81 | 350.73 350.10 | 348.14 [ 352.06
349.88 | 347.92 | 351.84 349.15 | 347.19 | 351.11
349.40 | 347.44 | 351.36 350.97 | 349.01 | 352.93
349.60 | 347.64 | 351.56 350.46 j 348.50 | 352.42
349,39 | 347.43 | 351.35 350.16 [ 348.20 | 352.12
350.82 | 348.86 | 352.78 351.29 | 349.33 | 353.25
350.38 | 348.42 | 352.34 350.37 | 348.41 | 352.33
349.62 | 347.66 | 351.58 348.92 | 346.96 | 350,88
349.77 | 347.81 [ 351.73 349.25 | 347.29 [ 351.21
350.02 | 348.06 | 351.98 349.31 | 347.35 | 351.27
349.81 | 347.85 | 351.77 351.23 | 349.27 | 353.19
349.14 | 347.18 ! 351.10 349.99 | 348.03 | 351.95
349.10 | 347.14 | 351.06 350.29 | 348.33 | 352.25
348.47 | 346.51 | 350.43 350.88 | 348.92 | 352.84
349.73 [ 347.77 | 351.69 347.41 | 345.45 | 349.37 | No
348.79 | 346.83 | 350.75 349.91 | 347.95 | 351.87
350.43 | 348B.47 | 352.39 348.53 | 346.57 | 350.49
350.65 | 348.69 | 352.61 350.03 | 348.07 | 351.99
349.29 | 347.33 [ 351.25 352.13 | 350.17 | 354.09 [ No
349.17 | 347.21 | 351.13 349.99 | 348.03 | 351.95
350.00 | 348.04 | 351.96 350.81 | 348.85 | 352.77
349.97 | 348.01 | 351,93 350.14 | 348.18 | 352.10
349.60 | 347.64 | 351.56 350.39 | 348.43 | 352.35
351.41 | 349.45 | 353.37 349.50 | 347.54 | 351.46
350.86 | 348.90 | 352.82 351.29 | 349.33 | 353.25
351.28 [ 349.32 | 353.24 349.74 | 347.78 | 351.70
351,14 1 349.18 | 353.10 351.14 | 349.18 | 353.10
349.54 | 347.58 | 351,50 349.89 | 347.93 | 351.85
350.59 | 348.63 | 352.55 350.80 | 348.84 | 352.76
351.58 | 349.62 | 353.54 347.98 | 346.02 | 345.94 | No
350.93 | 348.97 | 352.89 349.07 |1 347.11 | 351.03

v)(l) Lo )X-zg f|v: aﬂ@/) WéSCP/ 25‘)
X =5 2%, A(350,) |
Lower = X— | g4 (pper = X T 176
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