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species island
AdeTlie Torgersen
Adelie Torgersen
Adelie Torgersen
AdeTie Torgersen
AdeTlie Torgersen
Adelie Torgersen
Adelie Torgersen
AdeTie Torgersen
AdeTie Torgersen
Adelie Torgersen
Adelie Torgersen
AdeTie Torgersen
Adelie Toraoersen

bi11 weight

39.
39.
40.
36.
39.
38.
39.
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34.
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38.
42.

NM~NOOO0OHENWOWSN WUV

3750
3800
3250
3450
3650
3625
4675
3200
3800
4400
3700
3450
4500

flipper
short
short
medium
medium
medium
short
medium
short
medium
medium
short
medium
medium

niraxn 333 730 10 — DRININ

sex
male
female
female
female
male
female
male
female
male
male
female
female
male

Gorman KB, Williams TD, Fraser WR (2014) Ecological Sexual Dimorphism and Environmental Variability within a
Community of Antarctic Penguins (Genus Pygoscelis). PLoS ONE 9(3): €90081. doi:10.1371/journal.pone.0090081
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species Freq pct

AdeTlie 146 43.8%
Chinstrap 68 20.4%
Gentoo 119 35.7%
Total 333 99.9%
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short
medium
long
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pct cumm_pct

74 74 22.2% 22.2%
163 237 48.9% 71.2%
96 333 28.8% 100%
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species n mean sd Q1 median Q3
Adelie 146 38.8 2.7 36.7 38.8 40.8
Chinstrap 68 48.8 3.3 46.3 49.5 51.1
Gentoo 119 47.6 3.1 45.3 47 .4 49.6

[I'¥N , VXN 'TOIN DI T .
[I'7V [IV27 MDD [IV20 'oN' DIp TR ¢
11Y20 |2 DIND L [PN NM00 NIT'D T

n=119,T2%1 gentoo 1IN ,117NN 1IN

[1] 40.9 41.7 42.0 42.6 42.7 42.8 42.9 43.2 43.3 43.3

[11] 43.4 43.5 43.5 43.6 43.8 44.0 44.4 44.5 44.9 . 0.5-119=59.5 :j'xnin DI
[21] 45.0 45.1 45.1 45.1 45.2 45.2 45.2 45.2 45.3]45.3

[31] 45.4 45.5 45.5 45.5 45.5 45.7 45.8 45.8 46.1 2

[41] 46.2 46.2 46.2 46.3 46.4 46.4 46.5 46.5 46.5 44865

[51] 46.6 46.7 46.8 46.8 46.8 46.9 47.2 47.2 47.3]47.4 JIMnna [Iyann nipm
[61] 47.5 47.5 47.5 47.6 47.7 47.8 48.1 48.2 48.2 ‘o= 0.25-119=29.75

[71] 48.4 48.4 48.5 48.5 48.6 48.7 48.7 48.7 48.8 Ll

[81] 49.1 49.1 49.1 49.2 49.3 49.4 49.5 49.5 49.6(49.6 S
[91] 49.8 49.8 49.9 50.0 50.0 50.0 50.0 50.1 50.2 50.2 0.75:119=89.25
[101] 50.4 50.5 50.5 50.5 50.7 50.8 50.8 51.1 51.1 51.3
[1_11] 51.5 52.1 52.2 52.5 53.4 54.3 55.1 55.9 59.6
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[1] 40.9 41.7 42.0 42.6 42.7 42.8 42.9 43.2 43.3 43.3 N _n _ _ _
[11] 43.4 43.5 43.5 43.6 43.8 44.0 44.4 44.5 44.9 44.9 IQR =03 =01 = 49.6 —45.3 = 43
[21] 45.0 45.1 45.1 45.1 45.2 45.2 45.2 45.2 45.3 45.3

[31] 45.4 45.5 45.5 45.5 45.5 45.7 45.8 45.8 46.1 46.1 1.5-IQR =15-4.3 =645
[41] 46.2 46.2 46.2 46.3 46.4 46.4 46.5 46.5 46.5 46.5

[51] 46.6 46.7 46.8 46.8 46.8 46.9 47.2 47.2 47.3 47.4

[61] 47.5 47.5 47.5 47.6 47.7 47.8 48.1 48.2 48.2 48.4

[71] 48.4 48.4 48.5 48.5 48.6 48.7 48.7 48.7 48.8 49.0

[81] 49.1 49.1 49.1 49.2 49.3 49.4 49.5 49.5 49.6 49.6

[91] 49.8 49.8 49.9 50.0 50.0 50.0 50.0 50.1 50.2 50.4
[101] 50.4 50.5 50.5 50.5 50.7 50.8 50.8 51 51.3
[111] 51.5 52.1 52.2 52.5 53.4 54.3 55.1 55.9]59.6 r

nuN 973 NIANN NI'O¥N 'K @y —15-1QR =453 — 6.45 = 38.85
n7un '9'75 2N NNX N'OXYN Qs + 1.5 IQR = 49.6 + 6.45 = 56.05
11
DN 'IN'T ,gentoo 111N ,11pPNn IR

[1]@1.90 -1.81 -1.61 -1.58 -1.55 -1.52 -1.42 -1.

[11]-T. -1.32 -1.32 -1.29 -1.23 -1.16 -1.03 -1.00 -0.

[21] -0.84 -0.81 -0.81 -0.81 -0.77 -0.77 -0.77 -0.77 -0.

[31] -0.71 -0.68 -0.68 -0.68 -0.68 -0.61 -0.58 -0.58 -0.

[41] -0.45 -0.45 -0.45 -0.42 -0.39 -0.39 -0.35 -0.35 -0.

[51] -0.32 -0.29 -0.26 -0.26 -0.26 -0.23 -0.13 -0.13 -0.

[61] -0.03 -0.03 -0.03 0.00 0.03 0.06 0.16 0.19 O.

[71] 0.26 0.26 0.29 0.29 0.32 0.35 0.35 0.35 O.

[81] 0.48 0.48 0.48 0.52 0.55 0.58 0.61 0.61 O.

[91] 0.71 0.71 0.74 0.77 0.77 0.77 0.77 0.81 0.
[101] 0.90 0.94 0.94 0.94 1.00 it GummmmOmmmmeimm—
[111] 1.26 1.45 1.48 1.58 1.87]2.16 2.42 2.68 3.

X —mean
Z-score = —mmM8 mean = 47.6 sd = 3.1
sd
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species n mean sd Q1 median Q3
Adelie 146 38.8 2.7 36.7 38.8 40.8
Chinstrap 68 48.8 3.3 46.3 49.5 51.1
Gentoo 119 47.6 3.1 45.3 47 .4 49.6

_ o
Xtzg,, ﬁ :N7NINY7 YN0 NN 7w N0 MIvn

2.7
Adelie: 38.8 + 1.96-

—— =(384,39.2
Nerraal )
Chinstrap: 48.8 + 1.96 33 (48.0,49.6)
instrap: 81+196—= .0,49.
P V68

3.1
Gentoo: 47.6 £ 1.96 - — = (47.0,48.2
V119 ( )
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N""0172IN2 gentoo '11121'2 72¥ n'¥119197 N0 NiN

p(1—p)
n

:N'YII91N97 N0 NIN 7w N0 NN

ﬁ iza/z :

p= 2 =0.357 [71, gentoo 1a1o 119 wr 1510 702 0o 333 JInn

333

NIN NT'0I721IN2 gentoo 11121'S 7w N¥II9IND7 [non NiN |24

0.357 - 0.643

. + 196 |—————=1(0.306,0.
0.357 £ 1.96 333 (0.306, 0.409)

14

. . © Yossi Levy 2021
WWW.sci-princess.info



Adelie 11121'2 2w 1pna MIR N2NIN-NNYYA NPT

2.5-7 nnwi QIT 0NN IR 7Y (7NN NTOO0 D NN NNATN IXY

Hy:pyg =38 Hy:ipg > 38
AWRD NI ,7nam 91X 38-n 71ITa DATAN YXINA DX 0OXRN NIYYWN NX NN

_ o 2.5
X>py+2, —==38+1645-—— =39.1

Vn V146

09XN NIYWN NX NNT1 X7 D71 38.8 n'n DaTnn yxinn
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Hy:pig =38 Hy:uy #+ 38
:(N™¥119N97 IX) N7NINYT NON NIN NIX AWNY7 77 NI, TTY 1T DWW NPTy

_ a
X iza/Z )
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3.2-7 nuw [n'nwi nvim Gentoo-1 Chinstrap 11122' W pMipnn DIIN 7Y [N NI'VO D N1 NNATA IX?

Ho: e = pg Hot e > Ue

AYKD OSXN NNYYA NXK NN

X-— X > gg+g_1645 3'22+3'22—080
cTAe Tt TR T 119 " 68

09NN MYWN NX NNT1 P71 X — X; = 48.8 —47.6 = 1.2 N0 D'WXIMND W19
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Adelie 11122'2 2w M MR N7NIN - NNXV 2IWN

Hy: g =38 Hy:uy > 38 2.5-7 nnwi QI |Pnn NToo :nnIn

X >391 DX 09X NYWN NX O'NIT :n07NNN 7'

?39.5-nw n7nINn DX [N NNXY N
X—395_ 39.1-395

2.5/V146 ” 2.5/V146

PHl()? >39.1) = P( ) =P(Z >-193) =0.973
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Adelie 11122'2 ¥ ApNn NIN 12NN - DATA 7TIA 'AIWN

Hy: s = 38 Hy: g > 38

Py (R >39.1) = P X —395 39.1-395 plz> —0.4 08
- = > = — |1 =0.
i 25/Nn°  25/vn 2.5/\n

04 o8
25/0n
—1.282-25
\/E=—04 =8.01 n =65
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2.5-7 Y1 yIT [PNn NYVO NNIN

X>391 DX 09X NYWN NX O'NIT :n07NNN 7'

?39.5-7 nnw n7nimn ox 80% 7w nnxy 7ap7 1O winTh DaTN 77 NN

Gentoo 11122'a — Ipn IR 7pwn :DNNN

Gentoo pinguins, R=0.667

60* .
.
55 e *
. -
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e 0 Y, e
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o M, °
45 .: "‘.’. ...o.. .
,f”..““: .c°
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L .
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Gentoo "11A2'a — 1IN NINI Ypwn :NNNY nfoa

SUMMARY QUTPUT
Regression Statistics

&' B N ARR7
R Square 0.445 NN20IMN NINIYA TINK
I Standard Error 2.325| NIMKYN 79 [PNn D00

Observations 119

21

Gentoo 11A2'a — N NINI Ypwn NNy nfoan

ANOVA

df MS F Sig F
Regression 506.1 93.6 0.0000
Residual 11 54
Total 11

GSTotal =SSRegressi0n +SSResidual

1138.5 = 506.1 + 632.4

2 506.1
R =SSRegression/SSTotal =———=10445

22
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Gentoo "11A2'a — 1IN NINI Ypwn :NNNY nfoa

23

Coefficients | Standard Error  t Stat P-value Wl Lower 95% Upper 95%
Intercept 26.533 2.184 12  0.000 22.213 30.863
weight 0.001 0.000 9. 0.000 0.003 0.005
NNywn7? TI'NI-'9
D nwn 1NN D NITTY-ITN qno 'niNn
omonl | omTmma 09XY D'IW DTN DTN WY

bill = 26.538 + 0.004 - weigth :n'0nan nxnwn

Chinstrap  Gentoo

Adelie

01'1122'9N 2'n "2 7pwn YTan NRIY NN

3000 3500 4000 4500 5000

weight
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Ho: pig = te = Ug

NIV NiN1

SUMMARY
Groups Count Sum Average Variance
Adelie 146 541100 3706.2 2103324
Chinstrap 68 253850 3733.1 1477135
Gentoo 119 606000 5092.4 251478.3
ANOVA
Source of Variation S8 df MS P-value F crit
Between Groups 145190219.1 2 72595109.6 3419  0.0000 3.0
Within Groups 70069446.8 330 212331.7
Total 215259665.9 332
3000 3500 4000 4500 5000 5500 6000
weight
25
PIN DID :D"2'11A2'9N 2N 2 ?pwn TaNn
SUMMARY 8 | - |
Groups Count Sum Average Variance ©
Adelie 146 541100 3706.2 2103324 8
Chinstrap 68 253850 37331 1477135 é } """""""" { °
S -
ANOVA
Source of Variatior SS df MS F P-value Fer 2000 300 4000 4500 5000 5500 6000
Between Groups 33629.7 1 33629.7 0.2 0.6748 weight
Within Groups 40395003.5 212 190542.5
Total 40428633 213

26
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21N LIA :D2'1122'9N 2'N |2 ?’pYn HTaNn :
SUMMARY .
Groups Count Sum Average  Variance 5
Adelie 146 541100 3706.2 210332.4 N
Gentoo 119 606000 5092.4 251478.3 £
5
ANOVA 3
Source of Variatior SS df MS F P-value ‘ ‘ ‘ r r r ‘
Between Groups 125994392 4 1 125994392.4 550.6908  0.0000 3000 3500 4000 4500 5000 5500 6000
Within Groups 60172645.3 263 228793.3 weight
Total 186167037.7 264
27
PIN DID :D"2'11A2'9N 2N 2 ?pwn TaNn -
SUMMARY .
Groups Count Sum Average Variance § I - {
Chinstrap 68 253850 3733.1 1477135 N
Gentoo 119 608000  5092.4 251478.3 - . ________ |
5
ANOVA 5 . ””””” *
Source of Variation SS df MS F P-value . . . , ; ; ,
Between Groups 79960600.2 1 79960600.2 373.8  0.0000 3000 3500 4000 4500 5000 5500 6000
Within Groups 39571244.7 185 213898.6 weight
Total 119531844.9 186
28
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6000 —

— male
5000 . female
4000 — - —
3000 -

Adelie Chinstrap Gentoo
29

|'nI 210 19% '7|')\‘UTJ S ITNhNRIY NINY

ANOVA
Source of Variation SS df MS F P-value F crit
I'n [Sample 24163347.2 1.0 24163347.2 243.9  0.0000 3.9
12290 210 Columns 70446006.9 2.0 35223003.5 355.5 0.0000 3.0
n'¥prvK|Interaction 242840.3 2.0 121420.1 1.2] 0.2961 3.0
Within 17239041.7 174.0 99075.0
Total 112091236.1 179
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o

Biscoe Dream Torgersen

Adelie 44 55 47
Chinstrap 0 68 0
Gentoo 119 0 0

D'MIANN DN DN 0NN ['21 D2'121'9N A10 A YWWRp U D |'lJI'7I']'7 N2

Biscoe 'xa 1 o''n Gentoo 1ia1'o
Dream 'xa 0 o*'n Cinstrap "121'9
Adelie nua1'e 71 on Torgersen 'xa

31

D"~ 19 2V Adelie 21122'9 1M

Biscoe Dream Torgersen
Adelie 44 55 47

?N1Y NIIX2 0'RN 19 7V DNITONN DN DXD .DURN DWW 701 0rn Adelie i1

Biscoe Dream Torgersen | Total
Observed 44 55 47 146
probabilities 1/3 1/3 1/3
Expected 48.67 48.67 48.67
(O _ E)E/VE 0.447 0.824 0.057 1.328

x?=1328 df =2 p-value = 0.5146
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?Adelie '2'1122'0 2172 "ANI 910N IXK 2 WP W' DNN

:Adelie 111219

Observed short medium Expected short medium
female 43 30 female 31 42
male 19 54 male 31 42

('0 _ E)HZ/E short medium

female 4.645 3.423

male 4.645 3.423

x> =16.15 df =1 p-value = 0.00012
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