Metody antropologie |l

Odhad etnicke prislusnosti



Rasa jako jednotka neexistuje

Tradicni rasove znaky maji kontinualni
fenotypovou variabilitu (klinalni) a je nemozné
stanovit ostré a jednoznacné genotypové nebo
fenotypové hranice

Arctic Circle

Moderni koncept — vSichni jsou pfislusniky
jednoho polytypického druhu — Homo sapiens

1&

Tropic of Cancer

Soucasny stav je navic prechodny a bude

Equator

\ & se ménit — rozdily se budou urcité

Tropic of Capricorn

112 1547 2123 27-29

‘ vyrazne stirat

Human Skin Colour Distribution v
Data for native populations collected by Renato Biasutti prior to 1940

"ancestry estimation is fraught with “there are no races, only
misunderstanding, misuse and clines”
controversy”

Sauer a Wankmiler 2009 Livingstone a Dobzhansky 1962



Urceni populacni afinity (v anglictiné se pouzivaji také terminy ancestry, ethnicity,
social race, bureaucratic race, biorace) se presto provadi (ve forenznim kontextu) a s
urcitou mirou nejistoty se také dari (Ousley et al. 2009)

“ancestry identification is never a question of inventing a more refined classification of
humankind on the basis of selected biological characters, but is a justifiable scientific
endeavour established upon a reality of clinal, noncordant and independent phenotypic
features...which are geographically diffused so that a tally of trait frequencies can serve
as powerful indicators of the gene pools of individuals we seek to identify in a forensic

anthropological investigation.”
Kennedy 1995

Pro dalsi akademickou argumentaci

4

Special Issue: Race Reconciled: How Biological
Anthropologists View Human Variation
American journal of physical anthropology
Volume 139, issue 1



Problemy:

Neexistence ras vede k nutnosti délit populace na
zakladeé jinych meéfitek — geografickeé, socialni,
jazykove — které z biologického hlediska nemusi vibec
davat smysl

—> v zakladu se pouziva rozdéleni na evropsky
(kavkazoidi), africky (negoridi) a asijsky (mongoloidi)

pUvod, metody se ale podle mistniho kontextu vyrazné
liSi

Latino Hispanic

US kontext
v I . o o 4 l_l E
rozdéleni Asiatu a pUvodniho obyvatelstva e -
vyclenéni pristéhovalcU ze Spanélsky a portugalsky - e =
mluvicich zemi —tzv. latino/hispanic a s
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Dalsi staty
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casto reaguji na pritomnost osob s komplexnim s
etnickym pUvodem

Eh s

Dalsi problémy probereme v souvislosti s jednotlivymi
metodami
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Platymeric

Nejlepsim ukazatelem je lebka ”

ale existuji i metody na postkranialni skelet

panev — metrické metody (Patriquin et al. 2002, Iscan a
Cotton 1985)

Stenomeric

stehenni kost — zakfiveni diafyzy, torze proximalni casti, “

platymerie (plochost v horni tfetiné téla, obsah povrchu 1 zo 2‘5 0 5
. APD (mm)

mezi kondyly

® Black/White + Native American |

O Ve||<)'/ pFekryv Wescott 2005

o neobjasnéna etiologie — strava, pohybove vzorce

SA = SHELF ANGLE
NH = NOTCH HEIGHT

NH

obratle — relativné vyssi vyskyt spina bifida v béloSske
populaci (Asvat 2012; Duray et al. 1999)

Cervical Vertebrae2 - 7
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South African Black

Craig 1995

South African White
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Odhad u nedospélych jedincd

studie narazeji na nedostatecné pokryti
dokumentovanym materialem (Lewis 2007)

podle nékterych existuji pozorovatelne rozdily, obecné je
ale urcovani pop. prislusnosti u nedospélych jedincy
problematickeé stejné jako je tomu v pripadé pohlavi (Choi
& Trorret 1970)

Steyn & Henenberg 1997 — mezi détmi africkeho a
evropského pUvodu jsou pozorovatelné rozdily v Sifce
lebky od priblizné 5 let véku

Weinberg et al. 2005

o studie perinatalnich jedincU

evropského pOvodu: relativné uzka squama occipitalis,
prominujici spina nasalis anterior, vyznaceny spoedni okraj

Vaav/

kosti spankové

o spravnost urceni 67,5 % (do dvou kategorii)
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Odhad u nedospélych jedincd

dentice

zaznamenany mezipopulacni rozdily ve velikosti

docasnych i trvalych zubU (Harris et al. 2001; Lease &
Sciulli 2005) — dentice jedincd afrického pdvodu vétsi

rozmery

+ kombinace s vizualné hodnocenymi znaky = 90.1%

and 92.6%

TABLE 3. Allocation rules based on three deciduous dental metrics and three or four deciduous dental morphological features®

Allocation rules: regression equations

Coefficients I IT 11 v v
Intercept 39.88 (6.76) 39.68 (6.49) 38.20 (6.41) 40.69 (7.21) 38.16 (6.74)
lemd?® 2.43 (0.92) 2.45 (0.90) 2.62 (0.87) 2.77 (0.98) 2.53 (0.88)
Im1lmd —1.39(0.91) —1.14 (0.86) —0.94 (0.85) —0.94 (0.89) —1.01 (0.86)
Im2md —4.02 (0.83) —4.08 (0.82) —4.31(0.84) —4.67 (0.91) —4.20 (0.88)
ui2td® 1.85 (1.03) 2.00(1.01)
uiZss 0.97 (0.31)
uctd* 0.40 (0.30) 0.38(0.29)
umlen® —1.41(0.29) —1.38 (0.29) —1.36 (0.28) —1.67 (0.34) —1.34 (0.34)
um?2e5® 1.89(1.11)
Im2e67 —0.63 (0.53) —0.67 (0.51) —0.66 (0.52) —0.79 (0.60) —0.60 (0.49)
Im2te 0.06 (0.83)

N (AAP 95.0 95.0 96.0 91.0 85.0

N (EA) 95.0 95.0 96.0 92.0 86.0
% correct (AA)" 92.6 90.5 91.7 89.0 90.5
% correct (EA) 92.6 91.6 90.6 91.3 89.5
% correct!® 92.6 91.1 91.1 90.2 90.1

! Standard errors of parameter estimates are in parentheses.

2 Mesiodistal diameters (md) of deciduous mandibular canine (le), anterior (Im1), and posterior (lm2) premolars.
? Deciduous maxillary lateral incisor (ui2) tuberculum dentale (td) and shovel shape (ss).

4 Deciduous maxillary canine (ue) tuberculum dentale (td).

® Deciduous maxillary anterior premolar (uml) cusp number (cn).

Y Deciduous maxillary posterior premolar (um2) cusp 5 (c5).
7 Deciduous mandibular posterior premolar (Im2) cusp 6 (c6) and trigonid crest (te).

8N (AA) is number of African-Americans, and N (EA) is number of European-Americans.

? g correct (AA) is number of African-Americans correctly allocated, and % correct (EA) is percentage of European-Americans correctly

allocated.

% g correct is total number correctly allocated.



Dostupna je cela fada seznamuU znaku typickych pro rizné populace,
neexistuje vsak znak, ktery by se vyskytoval vyhradné u jedné populace

Table 18.7 Useful cranial traits for determining ancestry

Nartive Americans

Eurc-pean-Amer icans

African-Americans

Incisors
ZLygomatics
Prognathism
Palate

Cranial sutures
Nasal spine

Chin

Ascending ramus
Palatine suture
Zygomatic tubercle
Incisor rotation
Nasal profile
Sagr'."."af arch
Wormian bones
Nasals

Nasal aperture
VA _}gnmaﬁ'mmaxff fm'y suture
Dentition

Nasal sill
Nasion

Cranial vault
Mandible

Inion hook

Hjstf:regma fic rfepre'ssian

shovel-shaped
robust, flaring
moderate
elliptic

complex

medium, “tilted”

blunt, median
wide, vertical
straight
present
present
concavo-convex
low, sloping
present

low, tented
medium
angled

blade-form

small, retreating

very limited

parabolic

simple

long, large

square, bilateral, projecting

jagged

straight

highly arched, steeplelike

curved

small, crowded

very sharp

depressed

high

cupping below incisors
present

present

blade-form

marked alveolar and facial
hyperbolic

simple

small

blunt, median, retreating
narrow, oblique

arched

low, flat

wide

curved

large molars

very dull or absent

low

Frowm Rhine (1990 and Gill (1995)



Spolehliva metoda vychazejici z rozdil0 ve frekvencich znak0 neni vyvinuta, nékteré
znaky ale mohou napovédét?

American Black

A

Caple & Stephan
2005




Spolehliva metoda vychazejici z mezipopulacnich frekvencich znakd neni vyvinuta,

nékteré znaky ale mohou napovédet?

Kontura kosti nosnich

N Low Oval Steeped M Steep-sided Steepled (triangular)

100%

75%

50%

25%

0%

100%

75%

50%

25%

0%

African European Hispanic

Hefner 2015

u Low Oval Steeped ™ Steep-sided Steepled (triangular)

African Asian European Hispanic

Hefner 2016



Spolehliva metoda vychazejici z mezipopulacnich frekvencich znakd neni vyvinuta,
nékteré znaky ale mohou napovédet?

Sitka apertura piriformis

2-Medium

W Narrow Medium Wide
100%

75%
50%

25%

0 D/O | - —

African American native Asian European

Hefner
2009



Spolehliva metoda vychazejici z mezipopulacnich frekvencich znakd neni vyvinuta,
nékteré znaky ale mohou napovédet?

Spina nasalis anterior

Slight

100%
75%
50%
25%

0%

Intermediate Marked

m Slight Intermediate Marked

African American native Asian European Hefner
2000



Spolehliva metoda vychazejici z mezipopulacnich frekvencich znakd neni vyvinuta,
nékteré znaky ale mohou napovédet?

Dolni okraj apertura piriformis

Obligue view Oblique view Obligue view

Cross-section Cross-section Cross-section

Guttered Incipient guttering Straight/Blunt

H Guttered Incipient guttering Straight/Blunt  m Semi-partial sill

Oblique view Oblique view 100% N —
I \ 759/0 I .

2 W ”
Cross-section . i
, Cross-section 250
— |

0%

Semi-partial sill Semi-partial sill

African Asian European Hispanic

Heffner 2016



Spolehliva metoda vychazejici z mezipopulacnich frekvencich znakd neni vyvinuta,
nékteré znaky ale mohou napovédet?

PrerUstani nosnich kosti

B Absent Present
100%

75%

50%

0-Absent 1-Present

25%

0%
African American native Asian European

Heffner 2009



Spolehliva metoda vychazejici z mezipopulacnich frekvencich znakd neni vyvinuta,
nékteré znaky ale mohou napovédet?

Postbregmaticka deprese

0-Absent 1-Present

M Absent = Present M Absent Present
100% 100%
75% 75%
50% 50%
25% 25%
0% 0%
African American native Asian European African European Hispanic

Heffner 2009 Heffner 2015



Spolehliva metoda vychazejici z mezipopulacnich frekvencich znakd neni vyvinuta,
nékteré znaky ale mohou napovédet?

Prognatismus

M Ortoghnatic Prognatic
100%

75%
50%

25%

0%
African European Mixed

L Abbé et al. 2012

1-Orthognathic 2-Prognathic



Spolehliva metoda vychazejici z mezipopulacnich frekvencich znakd neni vyvinuta,
nékteré znaky ale mohou napovédet?

Podoba sutura supranasalis

B Obliterated Opened Closed
100%

75%

50%

N I l I
0% ]

African American native Asian European

2-Closed but visible Hefner 2009



JOURNAL OF

Gilles & Elliot 1962 orensic SCiB]lCBS

Race Identification from
Cranial Measurements

Publikace: GILES, Eugene a Orville ELLIOT, 1962. Race identification from cranial
measurements.

Cast KS: lebka
Metody: metricka, 8 rozmérQ, dvé LDF

Etnicke skupiny: US evropského pUvodu (Terry & Todd); US afrického pivodu
(Terry & Todd); US pUvodni (Knoll site, 6450 BC)

Spolehlivost: pUvodni soubor 79,8 %/86,6 %,; Jihoafricané afrického a evropského
pOvodu (Dartova kolekce) 87,5 % (Iscan a Steyn 1999); sou¢asni Ameri¢ané rdzného
pUvodu 87,5 %, ale propad u pOvodniho obyvatelstva



1.16(Glabello-occipital length) -+ l.Gﬁ(Basimz-uasian)' +
3.98(Mazimum diameter bi-zygomatic) — 1.00(Basion-
prosthion) 4 1.54(Prosthion-nasion height).

891,12
Gilles & Elliot 1962 9
Pouzité rozméry Vypocet dvou diskriminacnich rovnic (pro muze a pro
, 7 |ast v
basion — prosthion (M40) zeny zvlast) Muzi

=

TWhite-Negro:

glabela — opisthocranion (M1) 3.06(Basion-prosthion) + 1.60(Glabello-occipital length)
— 1.90(Maximum width) — 1.79(Basion-bregma height)
euryon —euryon (M8) — 4.41(Basion-nasion) — 0.10(Mazimum diameter bi-
zygomatic) + 2.59(Prosthion-nasion height) <4 10.56
basion — bregma (M17) » (Nasal breadth).
basion — nasion (Mg) Wi’z-z'_te-f-nrﬁifm: . o
0.10(Basion-prosthion) — 0.25(Glabello-occipital length)
zvadion — zvaion (M - — 1.56(Mazimum width) + 0.73(Basion-bregma height)
& & ( 45) — 0.29(Basion-nasion) 4+ 1.75(Maximum diameter bi-
rosthion — nasion (M48 cygomatic) — 0.16(Prosthion-nasion height) — 0.84
P (M48) (Nasal breadth). e
aperthion — aperthion (M54) )

IVhite-Negro:
L74(Basion-prosthion) + 1.28(Glabello-occipital length)
— 1L18(Mazimum width) — 0.14(Basion-bregma height)
— 2.34(Basion-nasion) -+ 0.38(Maximum diameter bi-
zygomatic) — 0.01 (Prosthion-nasion height) 4= 245
(Nasal breadth).

White-Indian:
3.05(Basion-prosthion) — 1.04(Glabello-occipital lengih)
— oAl (Mazimwm width) + 4.29(Basion-bregma height)
— 4.02(Bastion-nasion) -+ 5.62(Maximum diameter bi-
zygomatic) — 1.00(Prosthion-nasion height) — 2.19

(Nasal breadth). ‘



Gilles & Elliot 1962

Zasazeni do grafy, resp. porovnani s délicimi body
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Jantz & Ousley 2005 - FORDISC

Cast KS: lebka
Metody: linearni miry
Nastroje: Dotykove méridlo, posuvné méridlo, pocitac

Populace: Howells, Terry, Hamann-Todd (16. stoleti pr. k. — 20. stoleti) a FDB
forenzni databaze (+ od 1986)

Celkova prenost: Brazilci rizného pdvodu (19. a 20. stoleti) 5o % (FDB) a 44,5 %
(Howwelsova databaze; Urbanova & Jurda 2014); vybrane skupiny z Howellsovy
databaze (-1600-20. stoleti) pod 40 % (Elliott & Collard 2012); novovéci Spanélé
(Madridska sbirka celkové 53,68 %

Poloautomaticky fungujici pocitacovy software, s pomérné jasnymi pravidly

Pohlavi je odhadovano spolu s etnickym pdvodem
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FDB - forensic database

o obsahuje (mimo jiné) osteometricka data recentnich forenznich |
pripad0 (od roku 1986) a pozitivné identifikovanych pUvodnich I-_
obyvatel Spojenych Stat0

o soucasti je rozsahla dokumentace obsahujici Udaje o mistu
narozeni, véku, zranénich, vaze, vysce

White m/f — Euroamericanég, nékteri narozeniv Evropé
Black m/f — Afroameric¢ané, celé Uzemi Spojenych Stat0

Hispanic m/f — etnicka prislusnost urcena ,podle kontextu", vétsina z Nového
Mexika

American Indian m/f — for. pfipady z jihozapadu US + pozitivné identifikované
pripady z 19. stoleti

Japanese m/f —region Kanto, Japonsko
Vietnamese m — obéti rudych Kmérld z Kambodzi
Chinese m — Honk-kong

Guatemalan m —recentni pripady




Howellsova databaze

Obsahuje osteometricka data vice nez 2500 tisic lebek, az 70 rozmérU ;\* 1‘
+ Terry and Hamann —Todd collections (150 American Blacks, 174 { :
American Whites) obsahuijici lebky z 19. a 20. stoleti. N
Heterogenni jak do zpUsobu definovani populaci, tak casové. :

Pohlavi az na vyjimky urceno Howellsem inspekci!!!
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Kritika

Od zakladnich vychodisek .... (Belcher et al. 2002; Leathers et al. 2002...)

... az po uzitecnost a pouzitelnost softwaru

Uspésnost analyz predpoklada ¢asovou a prostorovou stalost unikatni
kraniofacialni morfologie v jednotlivych populacich

Diskriminacni analyza m0ze poskytovat konzistentni vysledky pouze pokud
testujeme jedince nalezejiciho do jedné z referencnich populaci

Referencni populace nejsou definovany biologicky, ale kulturné, jazykové,
lingvisticky a rGzné jsou chapany také v medicinsko-soudnim kontextu



Testovani a prvni kritika

Ubelaker et al. 2002

95 lebek, SZ Spanélsko (16. — 17. stoleti), 20 rozmérd

pohlavi: muzské lebky jsou z vice nez 5o0% urceny jako Zenské

populacni prislusnost:

FDB — 44% bilé populace, 35% Cerne populace, 9% hispanci, po 3 % cinani a Vietnamci

Howells — 21 riznych skupin — 25% Egypt (600-200BC)

"useful forensic tool", mezi referencnimi soubory neni zadna geograficky a Casové pfibuzna
populace

Williams et al. 2005
42 lebek, NuUbijci (350 BC - 350 AD), 12 rozmér{
Howells - pouze 8 lebek prifazeno k Egyptskym

FDB — 12 White, 11 Black — NuUbijci nevytvorili jeden cluster, prifazeny z vétsiny k jedné z
populaci, i kdyz byly pravdépodobné homogenni populaci.



Testovani a prvni kritika

Ubelaker et al. 2002

95 lebek, SZ Spanélsko (16. — 17. stoleti), 20 rozmérd

pohlavi: muzské lebky jsou z vice nez 5o0% urceny jako Zenské

populacni prislusnost:

FDB — 44% bilé populace, 35% Cerne populace, 9% hispanci, po 3 % cinani a Vietnamci

Howells — 21 riznych skupin — 25% Egypt (600-200BC)

"useful forensic tool", mezi referencnimi soubory neni zadna geograficky a Casové pfibuzna
populace

Williams et al. 2005
42 lebek, NUbijci (350 BC - 350 AD), 12 rozmér{
Howells - pouze 8 lebek prifazeno k Egyptskym

FDB — 12 White, 11 Black — Nubijci nevytvorili jeden cluster, prifazeny z vétsiny k jedné z
populaci, i kdyz byly pravdépodobné homogenni populaci.



Testovani a prvni kritika a obrana

Freid et al. 2005 + Hubbe & Neves 2007 + Jantz & Ousley

publikovana testovani reliability (pfedevsim Williams) jsou zcestna kvuli:
nepochopeni pouzitych analyz a vystupu programu.
nevhodnému pouziti referencnich soubord — testovanim

"an individual whose race or ethnic group is not represented in the
reference samples"

williams, mimo celou fadu dalsich chyb, pouzil nizky pocet rozmérs (12)

X

"there is no stipulated number of variables ... simply because forensic evidence is often
fragmentary,

Reakce Williams et al. 2007
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Doporuceni — nepouzivat OTROCKY!

Postupovat presné posle manualu:

odstranit extrémni jedince z referencnich
populaci

opakovat analyzu pfi postupném odstrafiovani
nejvzdalenéjsich populaci

e e

ﬂ E‘ g @I Example 2 | FDB
FDB | Howells| Postcranial Results |Graph | 3DGraph | Options
Basic Extended |Log | Notes |

Process
vl A Copy Save Print

F1335 EM BM 2Z2.45 0.115 0.588 0.168 0.151 18.37 0.884 U.EG'#;I
F1402 BM BM 14.66 0.0%& 0.82% 0.478 0.52% 12.85 0.641 0.5%0¢
F1407 EM BIM 14.73 0.095 0.892 0.615 0.676 10.z4 0.899 0.967
F1430 BM BM 53.Z6 0.000 0.0Z0 0.000 0.000 3z.5z2 0.875 0.1zZc
F1476 BM EBF * 9.42 0.624 0.987 0.926 0.%26 10.48 0.367 0.96%
F1522 BM BM ++ 51.94 0.002 0.023 0.000 0.000 39.73 0.997 O.OAE_I
2 " 02 2 154 2 i5.9o 0 o ooJo-

Podle dosavadniho testovani je vliv na
presnost v radu jednotek procent.

TS L L TS U YT U
F1717 BM BM 25.83 0.013 0.244 0.076 0.132 17.31 0.2873 0.7zZC
F1767 BM BM 34.40 0.000 0.1%91 0.007 0.044 18.é6 0.999 0.452
F1784 BM BM Z3.05 0.075 0.562 0.148 0.17é 18.07 0.89% 0.4&8Z2
Fl866 BM BF * 11.z21 0.e646 0.5968 0.845 0.868 13.32 0.z18 0.88%
F1977 BM BM 18.53 0.34% 0.756 0.356 0.368 17.43 0.605 0.714
F1905 BM BM  ++ 61.44 0.000 0.007 0.000 0.000 43.49 0.92%9 0.02%
F2O11 EM BM 28.73 0.030 0.343 0.037 0.088 21.76 0.965 0.494
F2018 EM BM 40.8% 0.007 0.081 0.001 0.000 31.14 0.879 0.15¢

0é

Pouzit co nejvice rozmérg.

Analyzovat pouze lebky nalezejici do jedné z
referencnich populaci.

Zohlednovat hodnoty Typicality a Posterior
probabilities!

Vysledky Ize pfijmout pouze pokud Posterior
probability presahne o,5 a Typicality probabilities
0,01 nebo o,05.

V navodu programu jsou ukazky s 12 rozmeéry, ale |
zfejmé ¢im vice tim Iépe.
Jaky je ale prah, co je malo?

T Fordisc 3.1 - SP_T.adt =1oix|

Process
vyl A Copy Save Print

File Internet Help
=| &=l o] & |7 | PC
FDB | Howells' Postcranial Results |Graph| 0ptions|

{Basic | Extendedllog | Nates|

Proc ale odhadovat populacni prislusnost u lebky,
u které ji musime predem znat?

Group HNumber GTM HE VM Correct
GTM 67 53 g 6 79.1 %
HF 30 5 22 3 73.3 %
VM 48 z 5 41 65.4 %

Total Correct: 116 out of 145 (80.0 %) *** CROSSVALIDATED ***

Podle dosavadnich studii tyto hodnoty
nevypovadaji nic o spolehlivosti poskytnutého
odhadu!

Group Means

GTM HF VM =
|l g
ina

[Done Pr




3D-ID

Reference: SLICE, Dennis E a Ann H. ROSS, 2009. 3D-ID: geometric morphometric
classification of crania for forensic scientists. Version 1.0

Cast KS: lebka
Metody: souradnice bod0
Nastroje: digitizer, digitalni modely, PC

Presnost: Brazilci (+1917-1937) 55 % (rozdéleni do tfi skupin), Evropané 83 %
(Urbanova et al. 2014)

Obdobné jako Fordisc, ale vstupnimi proménnymi jsou prostorové souradnice
vyznacnych bodu

Viyhodou jsou geograficky vymezené populace a zarazeni nékolika Evropskych sbirek

Diagndza probihd obdobné jako ve Fordisc



3D-ID

Populace:

Maxwell Museum in Albuquerque, New Mexico, USA; Samuel Morton
Collection at the Penn Museum, University of Pennsylvania
(http://penn.museum/documents/publications/expedition/PDFs/50-
3/renschler.pdf), Philadelphia, Pennsylvania, USA; American Museum of
Natural History, New York, New York, USA; Luis Lopes Collection at the
Bocage Museum in Lisbon, Portugal; Oloriz Collection in Spain
(http://www.ucm.es/info/museoana/Colecciones/Craneos/index_english.htm);
Juan Munizaga Collection curated at the Universidad de Chile, Santiago,
Chile; The Donated Collection at the University of Tennessee, Knoxville,
Tennessee, USA; C.A. Pound Human ldentification Laboratory at the
University of Florida, Gainesville, Florida, USA; Morgue Judicial, Republic of
Panama; North Carolina Office of the Chief Medical Examiner, USA; and the
Georgia Bureau of Investigation, USA, Athens..., Pachner..., UNIFESP, USP
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Program Demo X-wal Help

80000 248.670000 382.080000
right_ectoconchion| 185.000000 146.930000 377.990000

left_t _anterior_186.160000 251 440000 381750000
right_frontomalare_anterior] 174 140000 147 960000 377.070000
left_t e_| 185520000 255 850000 376.500000
right_ e_| 171.920000 142130000 374350000

glabella_159.990000 199.860000 398.690000

3 D - I D lambda_198.440000 198.640000 216.700000

left_mastoidale| 259.500000 245520000 319.500000

right_mastoidale| 256.540000 142.380000 316.000000

4 ! nasion|_167.200000 200.410000 397.990000

Vy p n e n I O n Ot left_lower_orbital_border| 206.630000 235660000 395.670000
right_lower_orbital_border

left_upper_orbital_border| 172.220000 241920000 339.240000

right_upper_orbital_border

o Vvyp IN U_j e se v milimetrech opion 252 60000 191 do000 253 350000 |

prosthion|

217 650000 190.970000 416860000
eft illary_suture_pinch| 174 050000 204 420000 394 900000

o jako oddélovac desetinnych mist musi e mm e mr 5 >

left_zygion| 224.250000 266.2
left i 230.350000 241.9f

Program Demo X-val Help

7 V. v -
byt pouzita tecka! = ITTTTET: e
y p U N left_zygoorbitale]_206.480000 231.0; =
right_zygoorbitale] 194.600000 162.0 iy e u

) Females only

' Males only

Specifikace referencni skupiny a typu vypoctu

African - female

African - male

o pouzivejte pouze relevantni skupiny ==
o pokud si jste jisti pohlavim, pak jej specifikujte

East_Asian - female

o bez zaskrtnutého pole include size je z analyza
[¥] East_Asian - male
odstranéna velikostni slozka variability s R

Program Demo X-val Help L

Data | Options | Report | Log

Assessing group membership...
Using 80 shape dimensions.

Summary

D2 Posterior Typicality

Analyza se spousti prikazem Process v zalozce mmomnonm

African - male

African American - female (113): 139,1743 0,0021
. . . N4 . 4 4 4 African American - male (139): 126,8222 0,4142
Data jedinec je prirazen ke skupine na zaklade S
I Circumcaribbean - male (21): 146, 6922 0,0002
. . Easc_Asian - female (2): 214,4137 0,0000
h d t P t b b [ t East_Zsian - male (19): 173,7721 0,0000
O no y O.S erlor prO a I I y Eurcpean American - female (115): 140, 0645 0,0014 T
Eurcpean American - male (206): 125, 9608 0,5815
Eurcpean Cencral - male (1): 187, 0624 0,0000
V7 v 7 7 Eurcpean_Southwestern — female (76): 155,1828 0,0000
O V rl a d e n IZ k C h h Od n Ot T P n e bo n a O a k European Southwestezn - male (80): 142,5485 0,0005
y Mescamerican - female (5): 159,5131 0,0000
Mescamerican - male (27): 148,3147 0,0001

vysokych hodnot D2 zkuste odstranit néktere s tomrion - e e o oo
body PROCESSING COMPLETE B




