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Outline analyses

Practice
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{...} FF UHK Flanged axes

Middle Bronze Age axes (1650-1350 BC)
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Wilczek et al., 2015
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{on} FF UHK Flanged axes

G3 G4

Quantitative comparison of Flanged Axes

Questions:
- Are two groups of axes obtained by using GM and
GMM different?

Dataset

- 30 axes (out of 62) of group G3 , ~

- 30 axes (out of 47) of group G4 e

Procedure C 3 ) AR (b

- Digitize outlines prasssagh Sl QP

- Perform Elliptic Fourier Analysis (EFA) . LT B LA

- Perform Principal Component Analysis (PCA) T "““‘1.«1&

- Perform Linear Discriminant Analysis (LDA) \1 : %

- Perform MANOVA L i | - J /
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Flanged axes

Original procedure

Original publication Retracing and scanning at 300 dpi Extracting of silhoulett Vertical orientation Sampling 200 points

e RSN

j=1
£ 2jmt - 2jmt
y(t) =co + Z aj co (JT) + z d; sin (JT)
j=1 j=1

Wilczek et al., 2015
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{on} FF UHK Flanged axes

Original procedure

Original publication Retracing and scanning at 300 dpi Extracting of silhoulett Vertical orientation Sampling 200 points

starting point

[ EF

k .
x(t) = ag+ Z a; cos(
=

Wilczek et al., 2015
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{...} FF UHK Flanged axes

Original publication Retracing and scanning at 300 dpi
ALT if BEG.tif BOHB.tif BRO.tif CHO1 tif
. o L 2
CSF4if FUL.tif HID1 tif HID2.tif HID3.tif KAS.tif
KIR.tif LUC.tif MDSA.tif MOR.tif MUS.tif REG.tif
RHE.tif SAL.tif SEM22.tif SEM23.tif SEM25.tif SPF.tif
TRM.tif UMNT2 tif WINA tif VUM tif VUM tif WID.tif

Wilczek et al., 2015
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{...} FF UHK Flanged axes

Software
- tps: https://life.bio.sunysb.edu/morph/
- PAST: https://folk.uio.no/ohammer/past/

tps Utility program -.! tpsDig2
-‘.. Version 1.78 % Version 2.31

Copyright (C) 2019, F. James Rohlf, °
B e T TR Copyiight © 2017, F. James Aok,

Stony Brook University Ecalogy & Evolution and Anthropology.
Stany Brook, University

Originally supported in part by a grant . .
" A Originally supported in part by a grant (0212023) from
(1BN-00904485) from the National Science the Mational Seience Foundation.
Foundation

Wilczek et al., 2015
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{...} FF UHK Flanged axes

tpsUtil 1.78 : build tps file
—Acfions—————————————— . 3
File Operations Options Help = § Version 1.78

Dlgltlze OUtllneS —Operation
- TPS flles |Elui|dtpsﬁ|efromimages l v|
- for both groups of axes

Copyright (C) 2019, F. James Rohlf
Ecology & Evolution and Anthrapology,
Stony Brook University
Originally supported in part by a grant
(IBN-0090445) from the National Science
Foundation.

FUL&if E
HIDA.tif ' Include path?
HIDZ2 tif E 5
HID3.4if
KAS fif

KIR.tif
LUC tif File to be created:

MDS4 1t G1TPS
MOR fif
NUS.tf

—Input directory

KRR ERE R R EE

4 Select file in directory Py
B TPs output file X
<« v 4 || CePC > Disquelocal (C) » flanged axes » G3 v|® | Rechercherdans: G3 L
[ > CePC » Disquelocal (C) > flanged axes » G3 v|®| | Rechercher dans: G2 »
Organiser »  Nouveau dossier E~- @ @
s Organiser v Nouveau dossier S @
S Accés rapide | » .
| 3 Acces rapide Aucun élément ne correspond a votre recherche.
@ OneDrive b
@ OneDrive
& cerc - - - = - -
ALTAF BEG.f BOHB.F BRO.tiF CAETtif CHO'.5F i cepc
P Myspace (E)
. Myspace ()
& Réseau
N ¥ Réseau
CSFif FULLF HID.1if HID2.¢ HID3.4if KAStif
KIRif Lucsf MDSA tif MOR.tif NUSHf REGHif
N N n Nn fll N e [ g
Morn dufichier : | ALT.if | [ graphics ¢t~ fax;v.g3 | Type: | TPSfiles (TPS) vl
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Flanged axes

Digitize outlines
- TPSfiles

) G3.TPS - Bloc-notes

Fichier Edition Format Affichage Aide
|Lm=0
IMAGE=ALT.tif
LM=8
IMAGE=BEG.tif
LM=0
IMAGE=BOHG.tif
LM=8
IMAGE=BRO.tif
LM=0
IMAGE=CAEL.tif
LM=8
IMAGE=CHO1.tif
LM=0
IMAGE=CSF.tif
LM=0
IMAGE=FUL.tif
L=
IMAGE=HID1.tif
LM=0
IMAGE=HIDZ.tif
LM=8
IMAGE=HID3.tif
LM=0
IMAGE=KAS.tif
LM=8
IMAGE=KIR.tif
LM=0
IMAGE=LUC.tif
LM=8
IMAGE=MDS4 . tif
LM=0

<

Ln1, Coll

100%  Windows (CRLF)

UTF-8

.'3 G4.TPS - Bloc-notes
Fichier Edition Format Affichage Aide

LLm=e
IMAGE=BOD. tif
LM=g
IMAGE=BOH1.tif
LM=6
IMAGE=BOH4. tif
LM=8
TMAGE=BOHS . tif
LM=g
IMAGE=ELS. tif
LM=g
IMAGE=ERP1.tif
LM=6
IMAGE=GAM2 . tif
LM=8
IMAGE=GAM3. tif
LM=g
IMAGE=GVH. tif
LM=8
IMAGE=HID4. tif
LM=8
IMAGE=LIP. tif
LM=8
TMAGE=MEE. tif
LM=g
IMAGE=SEN1.tif
LM=8
IMAGE=SEN11.tif
LM=8
IMAGE=SEN12. tif
LM=8

<
Ln1, Col1

100%  Windows (CRLF)

UTF-8
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{...} FF UHK Flanged axes

| I tpsDig2

[
# Version 2 31

Digitize outlines
. Ecology & Evelution and Anthropalogy.
I PS fl IeS S Bz, Wiy
Qriginally supported in part by a grant (0212023) from

the National Science Foundation,

tpsDig2 ver. 2.31:

Medes Edit Options Help

| Input source v B File.. Ql@ 7/ L H Ouir x
& Reopen g Scanner... Regarder dans : V| [< X5 M
= Next
+ Previous

Go to specimen ... Ac:iide
R Savedata..
[@ Savedata as. -

Save jmage as... Bureau ED

Save screen as ... -

Save just outlines... B'hl'ﬁ

ibliothéques

Clear data... 4

Append tps file ... L |

Appendtpsfile.. e

CePC

S g 16,777,216 Couleurs

Print screen... Réseau e shis e

eXit

Nom dufichier: | GLTPS ¥ [Cowwr ]
Types de fichiers - | TPS files (TPS) v [ e ]
|/ Prévisualisation

56,479 || ” H || H
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{...} FF UHK Flanged axes

| I tpsDig2

o
| Version 2.31
Digitize outlines ERRERR

- TPS files
little bit more complicated (when working with photos), fortunately

not our case

18 tpsDig2 ver. 2.31: G3.TPS

File Modes Edit Options Help

< > Gl D w WA (e B+ - a7 |

~ 4 4

| i£5 Image tools
Colors  Tools Cursors | Ouines | Paint  Measure
—Object

'* dark ':'Iight‘

—Threshaold

EmEk

Click start position

EVROPSKA UNIE
Evropské strukturaini a investi¢ni fondy

Operacni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO SKOLSTVI,
MLADEZE A TELOVYCHOVY




{ou} FF UHK Flanged axes

| I tpsDig2

[
# Version 2 31

Di g itl Ze 0 u tI I n eS Copyright ® 2017, F. James Rohlf,
- TPSfiles
- little bit more complicated then landmarks

the National Science Foundation,

£i8! tpsDig2 ver. 2.31: G3.TPS 8 tpsDig2 ver. 2.31: G3.TPS

iZ8 tpsDig2 ver. 2.31: G3.TPS

File Modes Edit Options Help File Modes Edit Options Help File Modes Edit Options Help

I AP Y A e+ ou B % WA/ WK - PR R A A T TR

~

 seowens 28

Save as chain codes
Saye a5 radii XY

1 Save as radii

Discard trial outline
View threshold image
Refresh display

Enclosed area... Mumber of x,y coords (2 to 1696)
Perimeter ...

- Coordinates to save:
Cancel

[xcm']

ALT ALT

[outine= 1298 pors [ | ] 320,886 =255 | outine = 1696 points [n=20] 1 [outing = 1695 points [n=30 | 1

1. Left click on image 2a. Right click on image and select 3. (if ok, outline gets red)
(outline gets yellow) “Save as XY coords”.
KIR SAL 2b. Specify number of coordinates: 200

EVROPSKA UNIE
Evropské strukturaini a investi¢ni fondy

Opera¢ni program Vyzkum, vyvoj a vzdélavani MINISTERSTVO $KOLSTVI,
MLADEZE A TELOVYCHOVY




{...}FFUHK

Flanged axes

Digitize outlines
- TPSfiles

| I tpsDig2

[
# Version 2 31

Copyight © 2017, F. James Rkl
Ecology & Evalution and Anthropalogy,
Stony Brock, Uriversity

Diiginally supparted in part by a grant (0212023) fram
the Natianal Seience Foundation

() G3.7PS - Bloc-notes

|Lm=0
OUTLINES=1
POINTS=200
235 891
235 988
235 988
234 917
233 925
232 934
238 942
227 951
224 959
221 968
215 976
208 983
200 987
191 989
183 991
174 992
166 991
157 987
149 988
143 971
138 963
134 954
131 946
129 937

128 929
198 aaa
<

Fichier Edition Format Affichage Aide

Ln1, Col1

100%

Windows (CRLF)

UTF-8

:3 G4.TPS - Bloc-notes

Fichier Edition Format
LM=0
OUTLINES=1
POINTS=280
224 638
223 643
222 649
221 654
218 660
213 665
207 676
202 672
196 675
191 677
185 679
188 679
174 677
169 674

158 666
153 663
148 657
146 ©52
144 B46
142 641
142 635
141 63@
141 624
141 819
111 /12
<

Affichage  Aide

Ln 10, Col & 100%  Windows (CRLF) UTF-8
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Digitize outlines
- TPSfiles

Flanged axes

Attention, be sure that each individual has OUTLINES=1
and this outline is defined by POINTS=200 and not by

RADII, RADIIXY, or by CHAIN.

| I tpsDig2

[
# Version 2 31

Copyight © 2017, F. James Rkl

Ecology & Evalution and Anthropalogy,
Stony Brock, Uriversity

the National Science Foundation,

(7] G3.7PS - Bloc-notes

|Lm=0
OUTLINES=1
POINTS=200
235 891
235 988
235 988
234 917
233 925
232 934
238 942
227 951
224 959
221 968
215 976
208 983
200 987
191 989
183 991
174 992
166 991
157 987
149 988
143 971
138 963
134 954
131 946
129 937

128 929
198 aaa

Fichier Edition Format Affichage Aide

Ln1, Col1

correct

100%  Windows (CRLF) UTF-8

~
OUTLINES=4
CHATN=18:

7] *GaTPS - Bloc-notes - m] x
Fichier Edition Format Affichage Aide

178 668
33334333433443443444344434434545445455555555555555555555556555655655565666566566656656666¢
66666666666666666666676666667666666666676666666676666667666666667666666676666666666666766¢
66666666666666666666666656666666666666666666666666666665666666666665666666656666666666656t
666666666665666666666665666666666566665666656665222322222222232222222223222
22222223222322322232222232222222322223222222222232222222223222222322322222222222322322222;
22222222222222222222322322722222212222222221222222221222222221222122222122122222122222222]
3 322332232233333333

RADIIXY=18
171 674
113 484
111 444
109 420
106 384
124 218
197 340
188 418

i incorrect

RADIIXY=18@

191 598

114 518

112 458

189 426

187 396

98 218

218 249

189 4ee

184 43

182 456

RADII=1@

187 567 145,88600 427,54490

145,38958 94,96809 40,65087 36,91832 49,448@3 215,33200 204,57340 52,26583 38,14179 45,9]
v

< >

Ln 3, Col 10 100%  Windows (CRLF) UTF-8

EVROPSKA UNIE
Evropské strukturaini a investi¢ni fondy
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tpsUtil 1.78 : append files

Append bOth TPS f||eS ile Operations Options Help . =) Version 1.78

—Operation Copyright (C) 2019, F. James Rohlf,

Ecology & Evolution and Anthropology,
- Necessary for further analyses | spensies 1 -] B

Originally supported in part by a grant
(IBM-0090445) from the Mational Science
Foundation.

—Input directory.

Cihflanged_axes\

—COutput file

[ ouput |3

C¥\langed_axes\Flanged_axes TPS

—Achion:

XN
B0 Select file in directory X Exe. Al Group 1D ...
« © 4 || > CePC > Disquelocsl (C:) » flanged_sves ——

v @ | Rechercherdans: flanged_axes 0

Include: Inc. &ll
Bz m @
Nom Medifié le Type Taille Sart
3 Accés rapide
e 20/09/2019 15:42 Dossier de fichiers

@ OneDrive e

Organiser v Nouveau dossier

= cePC D G3.TPS 20/09/2019 16:13 Fichier TPS 53Ke
o D G4.TPS. 20/09/2019 16:17 Fichier TPS 54 Ke

0 Myspace ) Cancel
£ Réseau L

File to be created:

Mo group 1D file
Both files must be in the same folder

Mo group M file

flanged_axes TPS

Mo du fichier: | 62,705 v‘ TS files (~TPS) v

EVROPSKA UNIE
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Data preparation

1) Open file:
File >> Open >> Flanged axes.TPS

2) Add grouping column for coin type:
Edit >> Insert more columns

3) Specify variable type of grouping column and fill it:

a) Check Column attributes in Show panel
b) Specify Type to Group

c) Specify Name of Variable (Optionally)

d) Fill group for each coin: 30 x G3, 30 x G4

Flanged axes

4 Flanged_axes.TPS

] et

F& EdQ Transform  Plot  Univariate Multivariate Model  Diversity Timeseries Geometry  Stratigraphy  Script  Help

Show
[[] Row attributes

Click mode
(@) Select

Column attn'butﬁ3ao Drag rows/columns

I I I

vy gy
= =

12

X1

235
164
138
188
376
224
258
214
180
159
149
151
145

203
199
125
136
141
223

Y1
Y1
891
589
552
597
1033
543
815
627
622
613
477
512
620
649
817
922
558
621
584
737

Edit

b Cut [B Paste

2 copy @ selectal
X2 ¥2 X3
x2 2 E]
235 900 235
163 595 162
137 557 135
188 603 187
373 1042 368
224 852 224
258 823 257
212 633 211
179 628 178
158 619 157
148 482 147
150 517 148
143 626 139
175 652 169
195 822 188
198 931 196
121 563 116
136 627 136
138 589 132
223 745 223

Wiew

[7] Bands
[] Binary

¥3
¥3
908
601
562
609
1052
861
831
639
634
624
486
522
631
655
826
940
568
633
584
753

Decimals:
X4 Y4 ~
X4 Y4
234 917
160 606
133 567
185 615
359 1056
223 an
257 240
209 645
176 640
155 630
146 491
147 527
135 637
164 656
180 828
192 949
i 571
135 639
127 597
224 761w
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Evropské strukturaini a investi¢ni fondy
Operacni program Vyzkum, vyvoj a vzdélavani

MINISTERSTVO SKOLSTVI,
MLADEZE A TELOVYCHOVY

e




Data preparation

1) Open file:
File >> Open >> Flanged axes.TPS

2) Add grouping column for coin type:
Edit >> Insert more columns

3) Specify variable type of grouping column and fill it:

a) Check Column attributes in Show panel
b) Specify Type to Group

c) Specify Name of Variable (Optionally)

d) Fill group for each coin: 30 x G3, 30 x G4

4) Specify colours for coins based on grouping column
a) Select grouping column
b) Edit >> Row colors/symbols
c) Adjust as you wish

Flanged axes

B Flanged_axes.TPS - O x
File 4b Transform  Plot  Univariate Multivariate Model Diversity Timeseries Geometry Stratigraphy  Script Help
Show Click mode Edit View
["] Row attributes (®) Select Q&’ Cut lEJ‘ Paste [] Bands
Column attributes () Drag rows/columns E% Copy @ Select all [] Binary Decimals: ljl
5 Gm4>a x1 ¥ X2 v2 X3 ¥3 X4 ya

Type = = = = = = = =
T X1 | 1 1 1 1 1 va
o . 235 | & Row colors/symbols - [m| X [ 917
1 - 164 A Set color and symbol according to group Load image symbol | 606
2 . 138 567
3 . 188 |orouR Calor Symbol | 615
T AR [ o
5 . 224 871
A oo
— ] i3
8 . 180 | | |s40
10 . 149 491
11 . 51| | 527
13 . L | 656
oo 203 | o
15 . 199 B ! | 949
16 . 125 B Cose | |71
17 . 136 et - e o R, - 639
18 . 141 584 1138 589 1132 504 1127 597
19 . 223 737 223 745 223 753 224 761 W
< >

EVROPSKA UNIE
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{...}FFUHK

Flanged axes

Elliptic Fourier Analysis (EFA)

Geometry >> Elliptic Fourier (2D outlines) >> EFA coefficients

& Flanged_axes.dat - O X
File Edit Tansform Plot Univariaste Multivariate Model Diversity Timeseries Geometry Stratigraphy Script Help
Show Click mode: Edit View
[] Row attributes ® Select b Cut B Paste [[] Bands
[¥] Column attributes () Drag rows/columns B coy @ selectal [ Binary  Decimalss [ v |
m |'ﬁ‘| “m |'ﬂ7 "ﬁ |Vm ‘ &
& Elliptic Fourier shape coefficients - O X
Size cosx1  sinx1 cosy1  siny 1"
0 338608 0105578 -0241723 0.896551 0442
1 227475 00775575 -0252495 0934262  0.356
2 20591 00537435 -0282788 0.962942 0268 | [] Invariant to rotation=start
3 234912 00928611 -0241212 0958745 0282
4 371012 00659658 -0272037 0873254 0229
5 360463 0083306 -0267045 0902252 0429
6 32575 014537 -0254934 0.894575 0446
7 234527 0132822 -032025 0933195 0359
8 243107 00801984 -0254736 0943188 0332
9 223175 00738876 -0227498 0847854 0318
10 181116 0.128037 |-0.264281 0915357 0402
1 197607 0.103652 | -0.246183 0913663 0406
225008 00618634 -0306873 0970652 0240
220038 00357449 -0319598 0992495  0.122
298285 00294719 -0311962 0988421 0.150 .,
>
@ Cose i Copy By Print ‘
v
< R

& Flanged_axes.dat — [m] x
File Edit Transform Plot Univariste Multivariste Model Diversity Timeseries Geometry Stratigraphy Script Help
Show Click mede Edit View
[ Rowatributes ® select ® ot [T peste [ Bands
G Gt | @ By arsteloms Gz copy @ selectan [ Binary ~ Decimals:
Xio1 Y191 x192 v192
& Elliptic Fourier shape coefficients
[E2  Graph settings
B Copy o= Print
_‘V

< [ ] >
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Flanged axes

Normalised Elliptic Fourier Analysis (NEFA)

Geometry >> Elliptic Fourier (2D outlines) >> EFA coefficients

B Flanged_axes.dat - o X%
File Edit Tansform Plot Univariste Multivariate Model Diversity Timeseries Geometry Stratigraphy Script Help
Show Click mode Edit View
=
[ Row attributes ® Select b ot T Paste [ Bands
Column attributes () Drag rows/columns bz copy @ selctal [ Binary ~ Decimals: |- v |
|Im |VH‘I |lm |"m ‘lm “'w ‘l -~
4 Elliptic Fourier shape cocfficients - o X
cosx 1 sinx 1 cosy 1 siny 1 ™
0 338608 1 0 -£.39368E-1 0263
1 227475 1 0 0.37082E-17 0.262
2 20591 1 -6.9015E-17 3.45075E-17 0.286 Invariant to rotation=start
3 224912 1 9.07415-17 -9.07415E-1/0.257
4 71012 1 -3.83020E-1 9.57573E-18 0.279
5 360462 1 0 -9.85597E-1 0276
6 32575 1 -B725E-17 0 0292
7 234527 1 0 7.57423E-17 0.246
8 243.107 1 5.84552E-17 -7.3069E-17 0.266
9 223175 1 6.36757E-17 9.55136E-17 0239
181.116 1 0 -1.96157E-1/0.293
197607 1 0 0 0.267
225,008 1 3.15786E-17 -1.57893E-1/0.312
220038 1 21023617 | -2.32672E-1 0321
298.285 1 2.3821E-17 |-8.33733E-1)0.312 ,
>
B Close = Copy W Print ‘
v
< [ | >

& Flanged_sxes.dat

- O X

File Edit Transform Plot Univariste Multivariate Model Diversity Timeseries Geometry Stratigraphy Script Help
Show Click mode Edit View
[ Rowattributes @ select b cot [ paste [ Bands
B @frmastns (@ GeneE s b2 copy @ selectan [ Binary  Decimals:

|1m |V‘H‘I ‘lm ‘Vm ‘lm

B Elliptic Fourier shape coefficients

Coefficients

[£5]  Graph settings

= Print
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Principal Component Analysis (PCA)

Geometry >> Elliptic Fourier (2D outlines) >> EFA PCA
specify number of harmonics used (Modes)
specify /| NEFA

Description and discussion
- how much information we see in graphics?
- how many components are meaningful?
- what is represented by the first PC?
- horse-shoe
- are there differences between groups?
- are there outliers? If so, comment.
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Principal Component Analysis (PCA)

Geometry >> Elliptic Fourier (2D outlines) >> EFA PCA
specify number of harmonics used (Modes)

specify EFA/ B ERAPCA - boX
Summary | Scatter plot | Scores | Deformations | Loadings | Scree plot
Description and discussion
- how much information we see in graphics? .
- how many components are meaningful? . m_' . ’
- what is represented by first components? . —_
. i ellipses
- are there differences between groups? R B et
. . in. spanning tree
- what shapes characterise groups? . . o C + [ Row labels
- are there outliers? If so, comment. s . . , [] Eigenvalue scale
S
) E T T T . i S — T
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. . . ':&91_ - . r: +* Graph settings
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Linear discriminant analysis (LDA)

1) Open file: Flanged_axes_efa_pca.dat (contains Scores of PCA calculated before)
2) Select 10 PC accounting for 97.2 % of variance

3) Perform LDA
Multivariate >> Ordination >> Discriminant analysis (LDA)

M Discriminant analysis - [} x 4B Discriminant analysis - O x

Plot | Scores | Loadings | Classifier | Confusion matrix |

Plot | Scores | Loadings | Classifier | Confusion matrix

X axis: G3 G4 Total 5
G4 o 10 10 Columns: Predicted groups
Total 28 32 60
184

Jackknifed

% correctly classified:

o 127 96.67
g
= 101
g
e 8+ O Group labels

&

+1 Axis Eigval Percent

24 1 45564 100

0

4 3 -2 A 0 1 2 3 4 5

Discriminant

ills Graph settings

e Close @ Copy ‘ Print @ Help O Close @ Copy ‘ Print @ Help
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MANOVA and PERMANOVA

1) Open file: Flanged_axes_efa_pca.dat (contains Scores of PCA calculated before)

2) Select 10 PC accounting for 97.2 % of variance

3) Perform Normality test

Multivariate >> Tests >> Multivariate Normality

4) Perform MANOVA
Multivariate >> Tests >> MANOVA

5) Perform PERMANOVA
Multivariate >> Tests >> PERMANOVA

B Multivarizte normality tests - [m] X
Mardia tests
Parameter Value Statistic df p (normal)
Skewness: 51.73 5173 220 5359E-26
Skewness, small
sample corrected: 5431 220 5.833E-30
Kurtosis: 1311 2766 0.005668
Doomik and Hansen omnibus
g 2279
p (normal): 1.3136-09
[ Within-groups.
@ Close = Copy B Print
B MANOVA - a X & One-way PERMANOVA o x
Summary | Pairwise Summary | Pairwise
Similarity index
Euclide
Permutation N:
PERMANOVA
Wilks” lambda:  0.18 Pillai trace: 082 . )
dft: 0 dft: 10 onstraints: Permutation Aé 9999
df2: 49 df2: 49 Total sum of squares: 285
o o o o Wi squres. 2635
: 5.844E-15 : 5.844E-15 £ 5716
P (same) P lsame) P (same): 00157
B Close Copy B Print a «a Copy B print
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