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Odhad etnické prislusnosti



Zakladni vyche

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

Rasa jako jednotka neexistuje

Tradicni rasové znaky maji kontinualni fenotypovou
variabilitu (klinalni) a neni mozné stanovit ostré a
jednoznacné genotypové nebo fenotypové hranice

Arctic Circle

Tropic of Cancer

Equator

Tropic of Capricorn
112 1517 2123 27-29

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

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

controversy Livingstone a Dobzhansky 1962
Sauer a Wankmiler 2009



Zakladni vyeche

Uréeni populacni afinity nebo geografického plvodu (v anglictiné se pouzivaji také terminy
ancestry, ethnicity, social race, bureaucratic race, biorace) se presto provadi (ve forenznim
kontextu) a s ur€itou mirou nejistoty se také dari,

“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

k to identify in a forensic anthropological investigation.”
seeKk 1o laentity In a rorensiC 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



Neexistence ras vede k nutnosti délit populace na zakladé
jinych méritek — geografické, socialni, jazykové — které z
biologického hlediska ¢asto nedavaji smysl

— v zdkladu se pouziva rozdéleni na evropsky (kavkazoidni),
africky (negoridni) a asijsky (mongoloidni) ptiivod, metody se
ale podle mistniho kontextu vyrazné lisi (uréeni geografického
plvodu se nerovna rasovému zarazeni)

US kontext
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Whites American
Obecne Indians
Nejvice metod odhaduje z lebky, O O

. er ey s FC132 HR199
ale existuji i metody na postkranialni skelet

panev — metrické metody (Patriquin et al. 2002, 1scan a O O
Cotton 1985) FC10 FC36

7 v 7

stehenni kost — zakriveni diafyzy, torze proximalni casti,
’ FC70-1 FC9%0

obsah povrchu mezi kondyly
e platymerie (oploSténi proximalni casti)

Medial

Lateral
Medial
Lateral

FC7a HR062
HRO080 HRO018

FIG. 3—Subtrochanteric cross sections of left femora of five male
Whites (left) and one female (FC90) and four male American Indians
(right). In two cases where right femora had to be used the images are re-
FIG. 1—Left femora of two adult White males (left) and two adult Amer- versed.

ican Indian males (right) viewed medially in order to contrast the thick

( G | I I 2 OO 1 ) subtrochanteric anterioposterior diameter of the Whites to the thin diame- ( G | I I 2 o o 1 )

ter characteristic of the American Indians.



platymerie — zarazeni jedinct podle APD a MLD (Wescott 2005)

TABLE 9 hscriminant function classification rates.

PI only APD and MLD FI, FML, VHD
Ciroup Sex % Correct % Incorrect % Correct % Incorrect % Correct % Incorrect
Native American F B34 16.6 El.6 5.4 B6.7 13.3
M 73.1 249 T1.7 28.3 0.4 19.6
American Black/White F 7116 274 T6.6 234 B3.1 169
M 754 24.6 79.0 21.0 1.7 22.3

TABLE 6—Native American mean Pl by subsistence strategy.

Subsistence 2 mean s5D o' mean 5D
Apgriculturalist 16.7 1.6 80.7* 103
Plains Horticulturalist 76.1 8.3 76.6" 97
Hunter-Gatherer 79.3* 11.0 83.0* 9.5

* Statistically significant { p = 0.05) difference from all other groups.

pUvodni obyvatelé US a subsistencni strategie
(Wescott 2005)

TABLE T—Narive American mean PI by phvsical lerrain.

Terrain Q mean sSD " mean sD
Mountain 78.1 9.4 B80.7 9.6
Plains 76.2 B.5 78.3 10.0
Prairie 76.2 9.1 794 8.2
Coast 79.1 .6 R5.2*° 9.1

* Stanstically significant (p < 0.05) difference from all other groups.

pUvodni obyvatelé US a terén (Wescott 2005)



uhel mezi zadnim okrajem
femuru a stropem fossa
intercondylaris
(hodnoceno na RTG) —
rozlisuje mezi evropskymi
a africkymi populacemi
(Craig 1995)

vv/

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

SA = SHELF ANGLE
NH = NOTCH HEIGHT

80

20

o

® Acinate

MORE

OBTUSE
INTERCONDYLAR
SHELF ANGLE

MORE
ACUTE

Females by race N MEAN sD

B 80 137.163 414131
W 108 146,602 431026
P < 0000

Correct classification = B8%

Males by race N MEAN sD

B 103 138,349 4. 16029
W 132 145826 425252
P < 0000

INTERCONDYLAR  [Cofrect classification = 83%

SHELF ANGLE

Cervical Vertebrae2 -7

South African Black

South African White

Obtuse & Pediculate ®Clavate



Cranial breadth
160

Nedospéli jed

140 |

Nedostatecné pokryti dokumentovanym materialem (Lewis 2007)

130} |/

Podle nékterych existuji pozorovatelné rozdily, obecné je ale
uréovani pop. prislusnosti u nedospélych jedincl problematické,

120}

10}

stejné jako je tomu v pripadé pohlavi (Choi & Trorret 1970) rr
100 | «====. Polish children
ao — N\odern SA Negro
Steyn & Henenberg 1997 — mezi détmi afrického a evropského I N
o . 7 s v sv v. v v 0 2 4 6 10 12 14 16 18 20 22 24
puvodu jsou pozorovatelné rozdily v Sifce lebky od priblizné 5 let b Age (years)

veku

Weinberg et al. 2005
o studie perinatalnich jedincu

evropského puvodu: relativné uzka squama occipitalis, prominujici
spina nasalis anterior, vyznaceny spodni okraj apertura piriformis,

vV eV 7/

o spravnost urceni 67,5 % (do dvou kategorii)




Nedospéli jedin

zaznamenany mezipopulacni rozdily ve velikosti do¢asnych i trvalych zubu (Harris et
al. 2001; Lease & Sciulli 2005) — dentice jedincu afrického plvodu vétsi rozméry

+ kombinace s vizualné hodnocenymi znaky =2 90,1 % a 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 vV 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)
Imlmd —1.39(0.91) —1.14 (0.86) —0.94 (D.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)
uilss 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°® 1.591(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 (AA)® 95.0 95.0 96.0 91.0 95.0

N (EA) 95.0 95.0 96.0 92.0 86.0
% correct (AA)? 92 6 90.5 91.9 89.0 905
% 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.

# Mesiodistal diameters (md) of deciduous mandibular eanine (le), anterior (lm1), and posterior (Im2) premolars.
? Deciduous maxillary lateral incisor (ui2) tuberculum dentale (td) and shovel shape (ss).

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

® Deciduous maxillary anterior premolar (um1) cusp number (en).

% Deciduous maxillary posterior premolar (um2) cusp 5 (e5).

? Deciduous mandibular posterior premolar (Im2) cusp 6 (¢6) and trigonid crest (te).

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

? g5 correct (AA) is number of African-Americans correctly allocated, and % correct (EA) is percentage of European-Americans correctly
allocated.

19 g correct is total number correctly allocated.



Vizualne hodnocene z

MaMD Analytical (Hefner a Linde 2018)

o zatim v alfa verzich

MaMD Analytical (0.3.14)
MMS Traits

Anterior Nasal Spine
(ANS)

Inferior Nasal
Aperture (INA)

Interorbital Breadth

(108)

Malar Tubercle (MT)

Nasal Aperture Width
(NAW)

Nasal Bone Contour
(NBC)

Nasal Overgrowth
(NO)

Postbregmatic
Depression (PBD)

New | E>Open

[B) Save

Dostupna je celd rada seznamu znakUl typickych pro
rizné populace, neexistuje vsak znak, ktery by se
vyskytoval vyhradné u jedné populace

Table 18.7 Useful cranial traits for determining ancestry

Native Americans

European-Americans

African-Americans

Incisors
Zygomatics
Prognathism
Palate

Cranial sutures
Nasal spine

Chin

Ascending ramus
Palatine suture
Zygomatic tubercle
Incisor rotation
Nasal profile
Sa‘girraz' arch
Wormian bones
Nasals

Nasal aperture

Z _)gomaﬁmmaxiffar_y suture
Dentition

Nasal sill

Nasion

Cranial vault
Mandible

Tnion hook
Postbregmatic depression

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

From Rhine (19901 and Gill (19935}



Vizualné hodnocent

Spolehlivd metoda vychazejici z rozdilt ve frekvencich znaku neni vyvinuta, nékteré znaky ale

mohou napovedét 7
|

American Black South African Black American White South African White

(Caple & Stephan 2005)



Vizualné hodnocené znaky — zakriveni (kontura) no:

(a ngl . nasal bone COI’)tOUl’,’ H efne r 2009) H Low Oval Steeped M Steep-sided Steepled (triangular)

100%

I
25%
—
African @ .

(Hefner 2015)

0%

H Low Oval Steeped M Steep-sided Steepled (triangular)
100%

| ‘ . : .‘j . : FN. ‘! ‘ ; . -
, - m A 5%
4-Steep-sided
BT 50% l
) I
0% . | |

African Asian European Hispanic

j’“s “"é ‘ N E’;;i’ ‘ T
5-Triangular, steepled (Hefner 2016)



Vizualné hodnocene znaky — Sirka apertul

Posuzuje se Sirka predniho vchodu nosniho relativné k oblicejovému skeletu (Hefner 2009)

H Narrow Medium Wide
100%

75%
50%

25%

0% I - —

African American native Asian European

(Hefner 2009)

LRI 2

Siroka (wide)



Vizualné hodnocené znaky — prominence prednine

1) Kratky a zaobleny
(slight)

- <
2) Stredni (intermediate) 3) Vyrazny a ostry
— nedosahuje Urovné (marked) — precniva
prosthia pred prosthion

m Slight Intermediate Marked
100%

75%

50%

25%

African American native Asian European (HEfner 2009)

0%



Vizualné hodnocene znaky — tvar nosn

Oblique view Oblique view

Hodnoti se pribéh zakriveni
prechodu spodiny dutiny
nosni v predni plochu
celistniho vybézku horni
celisti

Oblique view

Cross-section

1) Zaobleny (guttered) 2) Mirné zaobleny 3) Rovny

(incipient guttering) (straight/blunt)
Oblique view Oblique view

4) Stfedné prehrazeny
(partial sill)

Cross-section

5) Stredné prehrazeny
(nasal sill)



Vizualné hodnocené znaky — tvar nosni

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

100% - —
750/0 I .
50%

I . 1 ]

African Asian European Hispanic

25%

0%

(Hefner 2016)



Vizualné hodnocené znaky — prerustani no

H Absent Present
100%

5%

50%

25%

0%
African American native Asian European

(Hefner 2009)

0) Nepfitomno 1) Pritomno



Vizualné hodnocenée znaky — postbres

0) nepritomno

W Absent Present
100%

75%
50%
0%

African American native Asian European

(Hefner 2009)

100%

75%

50%

25%

0%

W Absent Present

African European Hispanic

(Hefner 2015)



Vizualneé hodnocené znaky — alveolarni prognatismus (EADDE

B Ortoghnatic Prognatic
100%

75%
50%
2%

African European Mixed

L"Abbé et al. 2011

0) orthognatni 0) prognatni



Vizualné hodnocené znaky — podoba sut. supranasalis (EABDE

B Obliterated Opened Closed

3) uzavrena ale zretelna

African American native Asian European

(Hefner 2009)

0%



- , JOURNAL OF
Metrické metody — Giles a E

Publikace: GILES, Eugene a Orville ELLIOT, 1962. Race Ol‘BnSiC SCiBﬂCBS

identification from cranial measurements.
Cast KS: lebka
Metody: metrickd, 8 rozmér(, dvé LDF Race Identification from

Cranial Measurements

Etnické skupiny: US evropského puvodu (Terry & Todd); US
afrického puvodu (Terry & Todd); US plavodni (Knoll site, 6450 BC)

Spravnost odhadu: pdvodni soubor 79,8 %/86,6 %, Jihoafricané
afrického a evropského plvodu (Dartova kolekce) 87,5 % (lscan a
Steyn 1999); soucasni Ameri¢ané ruzného plvodu 87,5 %, ale
propad u plvodniho obyvatelstva



1.16(Glabello-occipital length) -+ 1.66(Basion-nasz’on)- -
3.98(Mazimum diameter bi-zygomatic) — 1.00(Basion-
prosthion) -+ 1.54(Prosthion-nasion height).

Metrické metody — Giles a EM¢

Pouzité rozmeéry

Prvni se provede
ba - P (M40) odhad pOhlaVI, TWhite-Negro: 2
v . s 3.06 (Basion-prosthion) 4+ 1.60(Glabello-occipital length)
g—o0p (Ml) SpOIecnOU rovnici — 1.90(Mazimum width) — 1.79(Basion-bregma height)

— 4.41(Basion-nasion) — 0.10(Mazimum diameter bi-
zygomatic) -+ 2.59(Prosthion-nasion height) -+ 10.56
(Nasal breadth).

> 891 ’ 12 Whate-Indian:

0.10(Basion-prosthion) — 0.25(Glabello-occipital length)

muil - — L56(Maximum width) + 0.73(Basion-bregma height)
— 0.29(Basion-nasion) -+ 1.75(Mazimum diameter bi-
zygomatic) — 0.16(Prosthion-nasion height) — 0.84
(Nasal breadth).

eu —eu (M8)

ba—b (M17)

ba —n (M5)

zyg — zyg (M45) Podle vysledku se
0 —n (M48) vy;zoéitaj"/' dalsi
dvé rovnice pro
odhad populacni

prislusnosti

TWhite-Negro:
1.74(Basion-prosthion) + 1.28(Glabello-occipital length)
— L18(Mazimum width) — 0.14(Basion-bregma height)

— 2.34(Basion-nasion) -~ 0.38(Maximum diameter bi-
q zygomatic) — 0.01 (Prosthion-nasion height) -+ 245

ap —ap (M54)

(Nasal breadth).

White-Indian:
< 891’12 3.05(Basion-prosthion) — 1.04(Glabello-occipital length)
— 94l (Mazimwm width) + 4.29(Basion-bregma height)
— 4.02(Basion-nasion) -+ 35.62(Mazximum diameter bi-
zygomatic) — 1.00(Prosthion-nasion height) — 2.19

(Nasal breadth). '

zeny



Metrické metody — Giles a Ell

Vysledna skore se zanesou do grafu pro dané pohlavi a odecte se populacni prislusnost

o]
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Dobra je moznost porovnat umisténi daného jedince s variabilitou v referencnim souboru



Metrické metody — Giles a

oddélené urceni pohlavi a populacni prislusnosti

dobre uchopitelné ale nezohlednuji mozné interakce

priklad — co kdyz je processus mastoideus obzvlaste velky u africkych zen?

metoda by je nejprve zaradila mezi muze odhad populacni prislusnosti a pohlavi jako
dvou neoddélitelnych vlastnosti

Fordisc 3.0
a nasledné na né aplikovala muzské rovnice 3D-ID



Metrické metody — Fordisc (Jantz

Cast KS: lebka
Metody: diskriminacni analyza linearnich rozméru
Nastroje: dotykové méridlo, posuvné meéridlo, pocitac

Populace: Howellsova sbirka, Terryho sbirka, Hamann-Toddova sbirka (16. stoleti pr. k. — 20. stoleti)
a FDB forenzni databaze (+ od 1986)

Spravnost odhadu: Brazilci rizného puvodu (19. a 20. stoleti) 50 % (FDB) a 44,5 % (Howwelsova
databaze; Urbanova & Jurda 2014); vybrané skupiny z Howellsovy databaze (-1600-20. stoleti) pod
40 % (Elliott & Collard 2012); novovéci Spanélé (Madridska sbirka celkové 53,68 %)

Poloautomaticky fungujici pocitacovy software, s pomeérné jasnymi pravidly

Pohlavi je odhadovano spolu s etnickym plvodem z lebky a z postkranidlniho
skeletu

Dovoluje odhad télesné vysky podle rozmért postkranidlniho skeletu



Metrické metody — Fordisc (Jantz & O

(FORensic DISCriminants) Fordisc 3.1
’ s Copyright 1993,1996,2005
prvni verze 1992, druha 1996 The University of Tennessee
Serial numl?er 3199
zaloZzen na linearni diskriminacni analyze (pro 5 oo ori 1 b2 e ok

diskriminaci mezi dvéma skupinami), resp. analyze
kanonickych proménnych (v pripadé vice skupin)

Review/Update Registration

ve vicerozmeérném prostoru definovaném
pouzitymi mirami hleda referencni populaci
nejblizsi k nami zkoumanému jedinci

Email Fordisc support

Predklada tyto analyzy pracovnikim ve forenzni praxi
ve standardizované, intuitivni a ,user friendly“
podobeé!ll




Metrické metody — Fordisc — refere

FDB — The Forensic Anthropology Data Bank '

o obsahuje (mimo jiné) osteometricka data recentnich forenznich pripadd (od
roku 1986) a pozitivné identifikovanych puvodnich obyvatel Spojenych statu

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

White m/f — Euroameric¢ané, néktefi narozeni v Evropé

Black m/f — Afroamericané, celé Uzemi Spojenych Statd

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

American Indian m/f — for. pfipady z jihozdpadu US + pozitivné identifikované pripady z 19. stoleti
Japanese m/f — region Kanto, Japonsko

Vietnamese m — obéti rudych Khmert z Kambodzi

Chinese m — Hongkong

Guatemalan m — recentni pripady




Metrické metody — Fordisc — referencni

Howellsova databaze
o Obsahuje osteometricka data vice nez 2500 tisic lebek, az 70 rozméru
o Heterogenni jak do zpUsobu definovani populaci, tak casoveé.

o Pohlavi az na vyjimky urceno Howellsem inspekci!!!

o\
,//',ﬁAINU {’ ¥ — EN
N JAPAN Ao
ANYANG f %ﬁs m’;n“ f / / SANTA CRUZ N / \ \ \ ﬁ“ﬁ.
ANYANG {mm / ,r' / &Q “{,/ A\ \ e \ EC;YPT o d s
1600-1046 BC T ATAYAL x;;,_«,;:ﬂ:éhz, \ V} \ N k| EGYPT
ostatky z cisarskych hrobek -——Pmmpm 1932 ) — 1‘3%30@0" 600-200 BC
U~ jedna vyvrazdéna vesnice f S/ %‘L”& \ ‘ 3 i g Giza, pohFebisté (26.-20. Dynastie)
ﬁ pidvodnich obyvatel . i,;;;l}) D}?L L]
\ ) \ " PERY M / } J Faz\J‘u fi ot Jf
T A
| - T ] ! Nl
ST ! A
AUSTR:I;h \t \\ \ lll‘ \ \ EASTER ISL ’ } \\Z’Z;}lf])- i i I}BUSHMl\N -Jﬂ_’z:“_u‘j ?’ /
_.;\[‘ \ | ) S rai 7

\ \ :%7\ \ ){/ ) BUSHMAN
\ 2 TASMANIA \V '\ \l -ji posledni staleti
o\ \ “OR'OR' \ \ I| Ei Sanové“
\ | Y ”»
\ \ L -

.&_M&WH_\_%~ \\\ \ \\. \L_l \J‘:ﬁfa 7 W A

William White Howells

+ Terry and
Hamann-Todd
collections (150
American Blacks,
174 American
Whites) obsahuijici
lebky z 19. a 20.
stoleti



Metrické metody — Ford

Od zakladnich vychodisek .... (Belcher et al. 2002; Leathers et al. 2002...)
... aZ po uzite€cnost a pouzitelnost softwaru

Uspé&&nost analyz pfedpoklada ¢asovou a prostorovou stalost unikatni kraniofacialni
morfologie v jednotlivych populacich

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

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



Metrické metody — Fordi

Ubelaker et al. 2002

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

pohlavi: muzské lebky jsou z vice nez 50% urceny jako zenské

populacni prislusnost:

FDB — 44 % kavkazské populace, 35 % negroidni populace, 9 % hispanci, po 3 % Cifiani a Vietnamci
Howells — 21 raznych skupin — 25 % Egypt (600-200BC)

"useful forensic tool”, mezi referencnimi soubory neni zadna geograficky a ¢asove pribuzna
populace

Williams et al. 2005
42 lebek, Nubijci (350 BC - 350 AD), 12 rozmér
Howells — pouze 8 lebek prirazeno k Egyptskym

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



Metrické metody — Fordis

Freid et al. 2005 + Hubbe & Neves 2007 + Jantz & Ousley
publikované vysledky spolehlivosti uréeni (predevsim Williams) jsou zcestné kvdli:

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 radu dalSich chyb, pouzil nizky pocet rozmérd (12)

Reakce Williams et al. 2007

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



Metrické metody — Fordisc —S

4 Fordisc 3.1.314 (3199)

VOIba meZi FDB a File Internet Help

Howellsovou databazi, \ =| & =] O] |
analyzou postkranidlniho |
skeletu nebo zobrazenim
vysledkl

All Females | All Males | Clear All |

White Ms I White Fs

-

Maximum Ln (GOL) [
Max Cranial Br (XCB) [

oznaceni pouzitych Bizygomatic Br (2YB)|

referencnich populaci

kolonky pro zadani
rozmeérd (v mm)

Basion-Bregma Ht (BBH) | I~
Basion-Nasion Ln (BNL) | I~
Basion-Prosthion Ln (BPL) l— [
Palate Br (MAB) | I
ﬂ Palate Ln (MAL)| T
Biauricular Br (AUB) | |
Upper Facial Ht (UFHT)| 1
Minimum Frontal Br (WFB) l— [
Upper Facial Br (UFBR) | |~
Biasterionic Breadth (ASB) l— [
Zygomaxillary Br (ZMB) |
aktivace/deaktivace
rozmeéru

Black Ms
American Indian Ms I~ American Indian Fs ™

|Analysis Header

\ Howells] Postcranial] Results] Optionsl

Black Fs I Hispanic Ms I

Use

Nasal Height (NLH)[

Nasal Br (NLB)| I

Orbital Br (OBB)| I~

Orbital Ht (OBH)| I~

Biorbital Br (EKB)| I~
Interorbital Br (DKB)| I~
Frontal Chord (FRC)| I
Parietal Chord (PAC)| I
Occipital Chord (OCC)| I~
Foramen Magnum Ln (FOL) ’— I
Foramen Magnum Br (FOB) ’— I
Mastoid Ht (MDH)| 1~
Midorbital Width (MOW) |

Use All | UseNone|

Japanese Ms | Japanese Fs I Viethamese Ms [

spusténi analyzy po
vyplnéni méreni

FDB
Hispanic Fs I Guatemalan Ms |
Chinese Ms |
Mandible Use

Chin Height (GNI)| I

Ht at Mental Foramen (HMF) ’— [
Br at Mental Foramen (TMF)| I~
Bigonial Br (GOG)| I
Bicondylar Br (CDL)| I
Minimum Ramus Br (WRB)| T~
Mandibular Ln (MLN)| T

Max Ramus Ht (XRH)| I
Mandibular Angle (MAN) ’— [

Nasion Angle (NAA) | T
Prosthion Angle (PRA) | |~
Basion Angle (BAA) | |
Nasion Angle (NBA) l— [
Basion Angle (BBA) | |
Bregma Angle (BRA) | |

 Process |

N diouhodobe
nefunguji —
nezahrnovat!!!

Ready



Metrické metody — Fordisc — interpretace

razny rozsah vysledk(

prehled pouzitych
populaci

statistika jednotlivych
rozmérd — pokud jsou
zvyraznény, tak to
zkontrolujte!!!!

ﬁ Fordisc 3.1.314 (3199): EBxample2.adt
File Internet Help

féd.%ﬂ.ﬁﬂ.Elll@“ |Exmnme2 | PC

Save | Print |

s FDB | Howells | Postcranial Graph | 3DGraph | Options
Basic |Extended|Log |Notes| vl Al Copy |

FORDISC 3.1 Analysis of Example 2
Using cranial data file wversion 1.22
DFAL results using 20 measurements:
AUB BBH BNL BPL DEB FOB FOL FRC G0OL MAB
MAT MDH NLB NLH ocC PAC UFHT WFB XCB ZYB
Measurement Checks and Group Means
I up Means
BF BM ETM HFE HM WF WM
Example 2 Chk 38 88 67 41 le2 151 276
LUB 126 + 116.1 120.& 124.0 118.8 124.0 1le.9% 123.2
BBH 138 132.2 137.8 133.3 131.0 13e.5 134.3 141.7
BHNL 54 - 99.0 104.7 98.5 95.3 100.9 99.2 106.3
BEL 596 89.8 104.2 97.7 2.8 98.6 G62.4 G98.4
DEB 20 22.1 23.86 21.86 20.4 21.2 15.7 21.1
FOB 25 - 28.6 29.8 30.2 29.8 30.7 30.2 31.9
FOL 45 ++++ 35.0 36.6 35.5 35.9 36.4 35.6 37.5
FRC 108 108.4 113.0 10e.6 106.3 111.1 105.2 114.8
GOL 168 - 178.7 187.1 173.1 170.5 178.1 177.3 18B.2
MZB 67 + 82.7 65.8 64.6 62.5 65.4 58.0 61.5
MAL 53 56.4 58.0 35.2 52.3 35.5 51.3 34.5
MDH 25 - 28.1 32.5 31.1 26.2 28.86 27.86 32.5
NLB 26 25.1 26.4 25.5 24.0 25.0 22.5 23.8
NLH 54 + 45.5 52.86 52.0 49.0 52.1 45.7 52.8
ocC 94 - 97.6 98.6 895.8 95.5 97.1 97.e 101.0
PRC 114 113.1 117.3 112.1 108.e 112.0 112.6 118.4
UFHT 71 67.3 72.7 71.8 67.3 73.3 66.6 71.9
WFR aa a2 7 aa 7 a2 n a? 7 ad 7 ad 1 a7 n

|Done Processing




Metrické metody — Fordisc — interpretace

% Fordisc 3.1.314 (3199): Bxample2.adt — O *
p
File Internet Help

E T BT pe s

FDB | Howells| Postcranial Results |Graph| 3DGraph | Options

Basic |Extended| Log | Notes | vl Al copy | save | Print |
e R 3 L1 . 1 A LT a2 L1l .4 WL V] AL . TSR ¥ L L. A
UFHT 71 67.3 T72.7 71.8 67.3 73.3 06.6 71.9
WEB 54 93.7 96.2 93.0 2.2 G4.2 G84.1 87.0
XCB 144 + 133.5 135.4 136.8 135.4 138.3 135.7 140.3
ZYB 138 ++ 122.6 130.3 131.9% 123.2 131.1 120.& 129%.7
+/- measurement deviates higher/lower than all group means; ++/-- deviates 1 to 2 STDEVs
+++/--- deviates two to three STDEVs; ++++/---- deviates at least 3 STDEVs
Natural Log of VCVM Determinant = 47.3465

Podil spravne || -~~~
zarazenych jedincu pfi

teStovanl referencnlCh From Total Into Group (counts)

e s 1.4 Group Number BF BM GTM HF HM WE WM Correct
populaci—vypovidao || %% TeeRO o~ o T

4 . BF 58 37 4 2 9 3 2 1 63.8 %

SIIe analyzy BM 88 4 62 7 0 6 0 9 70.5 %

GTM a7 3 5 40 6 12 1 0 58.7 %

HF 41 3 0 2 28 3 5 0 668.3 %

HM 162 3 15 30 16 75 2 17 46.3 %

WFE 151 8 0 0 17 4 107 15 70.9 %

WM 276 1 17 12 18 221 80.1 %

v zavorce jsou hodnoty || e T
. . Total Correct: 570 out of B84F (€7.6 %) **% CEPSS-VALIDATED **%
po cross-validaci

Multigroup Classification of Example 2

Done Processing




Metrické metody — Fordisc — interpretace

Prirazeni jedince k
referencni skupiné

Mahalanobisova Aposteriorni Typikalita pro danou
vzdalenost od centroidu pravdépodobnost — p, se skupinu
dané populace kterou dany pripad nalezi k

Group Classified Distance Probabilities
into from Posterior Typ F Typ Chi Typ R

GTM 56.5 0.560 0.000 0.000 0.015 (67/68)
HM 59.2 0.384 0.000 0.000 0.006 (162/163)
HF 63.3 0.050 0.000 0.000 0.024 (41/42)
BM 66.3 0.004 0.000 0.000 0.011 (88/89)
BF 70.8 0.001 0.000 0.000 0.017 (58/59)
WM 77.4 0.000 0.000 0.000 0.004 (276/277)
WF 82.3 0.000 0.000 0.000 0.007 (151/152)

Example 2 is too dissimilar all groups; all TPs

|Done Processing

dané skupiné




Metrické metody — Fordisc — zas:

Fordisc vzdy poskytne néjaky vysledek!!! Nesmi se pouzivat otrocky!
dodrzet postup predlozeny autory!

podle jejich doporuceni lze vysledky prijmout pouze pokud Posterior probability (PP)
presahne 0,5 a Typicality probabilities (TP) 0,01 nebo 0,05

Pozor pokud klasifikujete:
jedince, ktery nenalezi k referencnim populacim
jedince do skupiny s komplexni etnickou prislusnosti (napr. Hispanic)
jedince ze skupiny s komplexni etnickou prislusnosti

patologického jedince, kosti se znamkou traumatu nebo chirurgického zasahu (vzdy porovnat
namérené hodnoty s hodnotami u referencnich populaci)

nedospélého jedince

archeologické kostry s pomoci FDB populaci, porusujete bod 1!



Metrické metody — 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 bod(
Nastroje: digitizér, digitalni modely, PC

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

o obdobné jako Fordisc, ale vstupnimi proménnymi jsou prostorové souradnice vyznacnych
bodu

o vyhodou jsou geograficky vymezené populace a zarazeni nekolika evropskych sbirek
o diagnodza probiha obdobné jako ve Fordisc



Metrické metody — 3D-IE

African (27) — Morton collection
African American (272) — Terryho kolekce

African Brazilian (55; Urbanova) — sbirky z
anatomii

Brazilian (125; Urbanova) — sbirky z anatomii
Circumcaribberan (26) — Panama a Kuba
Colombia (71) — Medellin

East African (36) — Kena a Tanzanie

East Asia (28) — Morton collection

European American (378) — Terryho kolekce,
Maxwellovo muzeum, forenzni pripady

European Central (412; Urbanova)
European Eastern (2; Urbanova)
European Southeastern (266)

European Southwestern (446, Portugalsko,
Spanélsko

Japanese Brazilian (27; Urbanova)
Mesoamerican (89) — Guatemala, Mexiko
Nigérie (30)

South American (82, Chile, Peru)

Syrian

West African



Metrické metody — 3D-ID — populiace

Y A
Main european regions /
[ ] following actual state borders 3 7
— following cultural proximities e
o} -
,-k :“l'by"v-,(.'
&~ Iceland &
L " e
‘ 8= ) 1 \
B.-H. Bosnia and Herzegovina ;” S )
K, Kosovo A :;“"‘.’“ C | 5 Russia
L. Liechtenstein oNorway Y,
M. Montenego  , 7 i Y f‘ %
Mac. Macedonia & 4575 v ,"‘i v /a ,:," Y-
g-M 2'30::4"‘_?'“0 P = Ll AN Eastern Europ:
Belarus

; 2 Poland

Germany

3 4
| Sélglu CentrélEurope Ukraine (
N oV i uxembourg Czech Republlc <
¥"  Black Sea
y : = Serbia 2~ ”
e B.-H. - ul arig
f | = Southeds |
/t‘» ’ Sy : Trkey
“re." y Soughern Eu pe i
E 7 [ &
i \'"\'. J,“' O s | » /;\
{. AT - Mediterranean Sea ( f 9 e e
) R T V. i




Metrické metody — 3D-IE

Vypinéni hodnot
o vyplnuje se v milimetrech

O X,y a z souradnice jsou v radcich
oddéleny mezerou

o jako oddélovac desetinnych mist musi
byt pouzita tecka!

Specifikace referencni skupiny a typu vypoctu
o pouzivejte pouze relevantni a pocetné skupiny
o pokud si jste jisti pohlavim, pak jej specifikujte

o pokud neni zaskrtnuto pole ,include size“ je
analyza provedena jen na tvarovych
proménnych (analyzuje se tedy pouze tvar)

o program zaradi do ref. populace jen ty jedince,
k nimz ma zadané vyznacné body

left_lower_orbital_border
right_lower_orbital_border
left_upper_orbital_borden
right_upper_orbital_borden

lambdal 198.440000 198.640000 216.700000

left mastoidale] 269.500000 246.520000 319.500000

right_mastoidale] 258.540000 142.330000 318.000000

nasion| 167.200000 200.410000 397.990000

206.630000 235.660000 396.670000

172220000 241.920000 389.240000

opisthion| 262.180000 191.460000 293.390000

prosthion

(%] 30-ID

Program Demo X-val Help

rData ITOptions rReport r Log |

® Determine group and sex
) Females only

) Males only

GROUPS
African - female

African - male
African_American - female
African_American - male
African_Brazilian - female
African_Brazilian - male
Brazilian - female

Brazilian - male
Circumcaribbean - female
Circumcaribbean - male
East_Asian - female
East_Asian - male
European_American - female
European_American - male

European_Central - female

| »

4




Metrické metody — 3D-ID

Vysledky

Analyza se spousti prikazem Process v zalozce
Data. Jedinec je prirazen ke skupiné, k jejimuz
centroidu je nejblize (Mahalanobisova vzdalenost)
o v pripadé nizkych hodnot TP nebo naopak

vysokych hodnot D2 zkuste odstranit nekteré
body

o pfrilis vysoké hodnoty D2 mohou byt také
vysledkem chyby

Summary. . .

Lfrican - female (4):

Lfrican - male (5):

African American - female (113):
African American - male (133):
Circumcaribbean - female (3):
Circumcaribbean - male (21):
East _Asian - female (2):

East Asian - male (139):

European American - female (115):
European American - male (206):
European Central - male (1):

European Southwestern - female (76):

European Southwestern - male (80):
Mesopamerican - female (5):
Mesoamerican — male (27):

South American - female (22):
South American - male (34):

*#%% PROCESS5ING COMPFLETE **=*

D2

202,5813
191, 2810
139,1743
126,8222
170, 1501
146, 6922
214,4137
173, 7721
140, 0645
125, 9608
187,0624
155,1528
142,5485
159,5131
148,3147
163,1598
151, 8686

Posterior
0, 0000
0, 0000
0,0021
0,4142
0,0000
0,0002
0,0000
0,0000
0,0014
0,5815
0,0000
0,0000
0,0005
0,0000
0,0001
0, 0000
0, 0000

Typicality

0, 0000
0, 0000
0,0018
0,0108
0,0085
0,0013
0,0008
0,0000
0,0016
0,0117
0,3428
0,0001
0,0012
0,0039
0,0008
0,0001
0,0004

===
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