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9 :;:<=>?: @ AB AC
DEFG HIJFE K LM N O PMQ REST M O U VS M O P W

9 :;:<=>?: @ AB AX
DEFG HIJFE Y LM N O Z[ REST M O U VS M O \I ] W

9 :;:<=>?: @ AB A^
DEFG HIJFE _ LM N O Z[`a REST M O U VS M O \I ] W

9 :;:<=>?: @ AB A@
DEFG HIJFE K LbN O Lc d PbNQ REST b O U VS b O ] W

9 :;:<=>?: @ AB Ae
DEFG HIJFE f Lg N O LP d hg Nia REST g O U VS g O ] W

9 :;:<=>?: @ AB Aj
DEFG HIJFE k Ll N O mnI Ll d o N REST l O U VS l O o W

p qrF JFsInVF nIVFtEG\ uGI vF HmFJ VS sIJ VrF GEFG v FVwFFI VwS uHExFm W yI FGur uGmF z
{ | }~FVur VrF tEG�rm SR VrF VwS RHIuVnSIm SxFE VrF tnxFI EGItF z GIJ mrGJF VrF GEFG vFVwFFI VrF uHExFm W
� | }~FVur VrF tEG�r SR VrF Jn�FEFIuF vFVwFFI VrF VwS uHExFm W �SVF VrGV VrF GEFG ����� Vrnm uHExF T GVurFm

VrF GEFG � ������ VrF SEntnIG\ uHExFm W
� | � nIJ VrF GEFG HIJFE VrF Jn�FEFIuF uHExF LEFT FTvFEnIt VS HmF GvmS\HVF xG\HFN W

9 :;:<=>?: @ AB AB
�nIJ VrF GEFG v FVwFFI K LMN O ]M GIJ Y LM N O Ma RSE U � M � ] W

9 :;:<=>?: @ AB A�
�nIJ VrF GEFG v FVwFFI K LMN O Z[ GIJ Y LMN O M d c RSE �c � M � cW

9 :;:<=>?: @ AB A�
�nIJ VrF GEFG v FVwFFI K LMN O ]M GIJ Y LM N O Ma RSE U � M � h W

9 :;:<=>?: @ AB AC�
�nIJ VrF GEFG v FVwFFI K LMN O Ma GIJ Y LM N O MQ RSE U � M � ] W

9 :;:<=>?: @ AB ACC
�nIJ VrF GEFG v FVwFFI K LMN O Z[ GIJ Y LMN O Za[] RSE U � M � cW

9 :;:<=>?: @ AB ACX
�nIJ VrF GEFG v FVwFFI K LMN O mnI L]MN GIJ Y LMN O uSm L]MN RSE U � M � o W

p �nIJ VrF GxFEGtF xG\HF SR VrF RS\\Sw nIt RHIuVnSIm SxFE VrF tnxFI EGItF W }~FVur G tEG�r SR VrF RHIuVnSI G\SIt w nVr G
rSEn�SIVG\ \nIF GV VrF GxFEGtF VS T G~F mHEF VrGV �SHE GImwFE TG~Fm mFImF W

9 :;:<=>?: @ AB AC^
Ma RSE U � M � P W

9 :;:<=>?: @ AB AC@cM RSE U �� � M � ] �U W
9 :;:<=>?: @ AB ACe
M � MQ RSE �c � M � cW

9 :;:<=>?: @ AB ACj
mnI L]M N RSE U � M � o �] W

p �F rGxF HmFJ \nVV\F xFEVnuG\\� SEnFIVFJ EFuVGIt\Fm VS uST�HVF GEFGm W qrFEF nm IS EFGmSI wr� \nVV\F rSEn�SIVG\ EFuVGIt\Fm
uGIISV v F HmFJ W �FEF GEF VrF mVF�m VS sIJ VrF GEFG HIJFE VrF uHExF g O K LMN REST M O U VS M O c v� HmnIt mHur
rSEn�SIVG\ EFuVGIt\Fm W

{ | �EGw G �nuVHEF w nVr sxF rSEn�SIVG\ EFuVGIt\Fm z FGur SR rFntrV U W] z G��ES� nT GVF\� s \\nIt VrF EFtnSI VS VrF
EntrV SR VrF uHExF W
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� | �G\uH\GVF GI H��FE GIJ \SwFE FmVnT GVF SR VrF \FItVr SR FGur EFuVGIt\F vGmFJ SI VrF \FItVr SR VrF H��FE GIJ
\SwFE vSHIJGEnFm W

� | DJJ VrFmF H� VS sIJ H��FE GIJ \SwFE FmVnT GVFm SR VrF GEFG W
� | qrnI~ ISw SR G xFE� VrnI EFuVGIt\F GV rFntrV g W �Sw \SIt nm VrF EFuVGIt\F�
� | �EnVF JSwI G JFsInVF nIVFtEG\ F��EFmmnSI RSE VrF GEFG W
� | �xG\HGVF VrF nIVFtEG\ GIJ urFu~ VrGV VrF GImwFE nm uSEEFuV W

9 :;:<=>?: @ AB ACB
� nVr K LM N O Ma W

9 :;:<=>?: @ AB AC�
� nVr K LM N O �M W

p DEurnTFJFm JFxF\S� FJ VrF vGmnu nJFG SR nIVFtEGVnSI VS sIJ VrF GEFGm SR tFST FVEnu stHEFm W � RVFI z Vr nm nIxS\xFm HmnIt
vHn\JnIt EFtnSIm SHV SR mT G\\ �nFuFm w nVr mrG�Fm TSEF uST�\nuGVFJ VrGI EFuVGIt\Fm W

9 :;:<=>?: @ AB AC�� mF VrF RGuV VrGV VrF �FEnT FVFE SR G unEu\F SR EGJnHm � nm ]o � VS sIJ VrF GEFG SR G unEu\F w nVr EGJnHm cW qrnI~ SR
VrF unEuH\GE EFtnSI Gm vFnIt vHn\V SHV SR \nVV \F EnItm w nVr mST F mT G\\ w nJVr �� W

9 :;:<=>?: @ AB AX�� mF VrF RGuV VrGV VrF GEFG SR G unEu\F SR EGJnHm � nm o � a VS sIJ VrF xS\HT F SR G uSIF SR rFntrV c VrGV rGm EGJnHm �
GV G rFntrV � W qrnI~ SR VrF uSIF Gm v FnIt vHn\V SR G mVGu~ SR \nVV\F unEuH\GE Jnm~m w nVr mST F mT G\\ Vrnu~IFmm �� W

p }ST F vSS~m JFsIF VrF IGVHEG\ \St RHIuVnSI w nVr VrF JFsInVF nIVFtEG\ Gm VrF RHIuVnSI 	 L
N RSE wrnur
	 L
 N O � �


c
M �M �

� mnIt Vrnm JFsInVnSI z wF uGI �ESxF VrF \Gw m SR \Stm LurG�VFE � N W
9 :;:<=>?: @ AB AXC
}rSw VrGV 	 L�N � 	 LPN O 	 L]N W L� mF VrF mHTTGVnSI �ES�FEV� SR VrF JFsInVF nIVFtEG\ VS wEnVF VrF Jn�FEFIuF Gm GI
nIVFtEG\ z GIJ VrFI HmF VrF mHvmVnVHVnSI g O MP N W

9 :;:<=>?: @ AB AXX
�nIJ VrF nIVFtEG\ REST 
 VS ]
 v� RS\\Sw nIt VrF mGT F mVF�m LT G~F VrF mHvmVnVHVnSI g O M
 N W � rGV \Gw SR \Stm JSFm
Vr nm uSEEFm�SIJ VS�

9 :;:<=>?: @ AB AX^
}rSw VrGV 	 LcUa N O ] � 	 LcUN W LqE� VrF mHvmVnVHVnSI g O �M nI � 
��
 cM �M N W9 :;:<=>?: @ AB AX@
}rSw VrGV 	 L
� N O � � 	 L
 N W LqE� VrF mHvmVnVHVnSI g O ��M nI � ��
 cM �MN W
������������

p qrF GxFEGtF SR G mVF� RHIuVnSI uST�HVFJ w nVr VrF JFsInVF nIVFtEG\ T GVurFm VrF GxFEGtF uST�HVFJ nI VrF HmHG\ wG�W
qFmV Vrnm nI VrF RS\\Sw nIt mnVHGVnSIm v� sIJnIt VrF GxFEGtF SR VrF xG\HFm JnEFuV\�z GIJ VrFI Gm VrF nIVFtEG\ SR G
mVF� RHIuVnSI W

9 :;:<=>?: @ AB AXe
}H��SmF G T GVr u\Gmm rGm RSHE F�HG\\� wFntrVFJ VFmVm W D mVHJFIV tFVm �U SI VrF sEmV VFmV z �U SI VrF mFuSIJ z �U
SI VrF VrnEJ z GIJ �U SI VrF \GmV W

9 :;:<=>?: @ AB AXj
D TGVr u\Gmm rGm VwFIV� mVHJFIVm W yI G �Hn� wSEVr cU �SnIVm z h mVHJFIVm tFV � z � mVHJFIVm tFV � z � mVHJFIVm tFV� z P mVHJFIVm tFV � GIJ c mVHJFIV tFVm cU W

p }H��SmF wGVFE nm FIVFEnIt G VGI~ GV G EGVF SR Y LbN O P�Ub � P�ba d bQ wrFEF Y nm T FGmHEFJ nI ��r GIJ b nm TFGmHEFJ
nI r W qrF EGVF nm U GV VnT Fm U z c� GIJ ]h W

9 :;:<=>?: @ AB AXB
�nIJ VrF VSVG\ GTSHIV SR wGVFE FIVFEnIt JHEnIt VrF sEmV c� r z REST b O U VS b O c� W �nIJ VrF GxFEGtF EGVF GV
wrnur wGVFE FIVFEFJ JHEnIt Vrnm VnT F W
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9 :;:<=>?: @ AB AX�
�nIJ VrF VSVG\ GTSHIV GIJ GxFEGtF EGVF REST b O c� VS b O ]h W

9 :;:<=>?: @ AB AX�
�nIJ VrF VSVG\ GTSHIV GIJ GxFEGtF EGVF REST b O U VS b O ]h W

9 :;:<=>?: @ AB A^�
}H��SmF VrGV FIFEt� nm �ESJHuFJ GV G EGVF SR

� LbN O �Y LbN �
nI ��r W �nIJ VrF VSVG\ FIFEt� tFIFEGVFJ REST b O U VS b O ]h W �nIJ VrF GxFEGtF EGVF SR FIFEt� �ESJHuVnSI W

p }FxFEG\ xFE� m~nII� ] WU T \SIt mIG~Fm GEF uS\\FuVFJ nI VrF DTG�SI W �Gur rGm JFImnV� SR � LM N tnxFI v� VrF RS\\Sw nIt
RSETH\Gm z wrFEF � nm T FGmHEFJ nI t�uT GIJ M nm T FGmHEFJ nI uFIVnT FVFEm REST VrF Vn� SR VrF VGn\ W �SE FGur mIG~F z

{ | � nIJ VrF T nInTHT GIJ TG�nTHT JFImnV� SR VrF mIG~F W � rFEF JSFm VrF T G�nTHT SuuHE�
� | �nIJ VrF VSVG\ T Gmm SR VrF mIG~F W
� | � nIJ VrF GxFEGtF JFImnV� SR VrF mIG~F W �Sw JSFm Vrnm uST�GEF w nVr VrF T nInTHT GIJ TG�nTHT �
� | � EG�r VrF JFImnV� GIJ GxFEGtF W

9 :;:<=>?: @ AB A^C
� LM N O c�U d ] �U � cUi�Ma LPUU � MN

9 :;:<=>?: @ AB A^X
� LM N O c�U d ] �U � cUi�Ma L]hU � MN

p D �nFuF SR � W uS \n ��D rGm GvSHV h �� � cU� IHu\FSVnJFm z GIJ nm GvSHV cW� �cU� IT \SIt W qrF tFIFVnu uSJF uSImnmVm
SR h �Smmnv\F IHu\FSVnJFm z uG\\FJ D z � z � GIJ q W �SE FGur SR VrF RS\\Sw nIt uGmFm z

{ | � mF VrF tnxFI nIRSET GVnSI VS sIJ VrF RSETH\G RSE VrF IHTvFE SR D �m z � �m z � �m GIJ q �m � FE VrSHmGIJ Gm G
RHIuVnSI SR JnmVGIuF G\SIt VrF ��D mVEGIJ W

� | �nIJ VrF VSVG\ IHTvFE SR D �m z � �m z � �m GIJ q �m nI VrF ��D W
� | �nIJ VrF T FGI IHTvFE SR D �m z � �m z � �m GIJ q �m nI VrF ��D �FE VrSHmGIJ W

9 :;:<=>?: @ AB A^^
}H��SmF VrGV VrF IHTvFE SR D �m �FE VrSHmGIJ nIuEFGmFm \nIFGE\� REST c�U GV SIF FIJ SR VrF ��D mVEGIJ VS PUU GV
VrF SVrFE W qrF IHTvFE SR � �m � FE VrSHmGIJ JFuEFGmFm \nIFGE\� REST P�U GV SIF FIJ VS ]UU GV VrF SVrFE z GIJ VrF
IHTvFE SR � �m � FE VrSHmGIJ nIuEFGmFm \nIFGE\� REST ]]U GV SIF FIJ VS P]U GV VrF SVrFE W qrF EFT GnIJFE nm T GJF
H� SR q �m W

9 :;:<=>?: @ AB A^@
}H��SmF VrGV VrF IHTvFE SR D �m �FE VrSHmGIJ nIuEFGmFm \nIFGE\� REST ]UU GV SIF FIJ SR VrF ��D mVEGIJ VS ]�U
GV VrF SVrFE W qrF IHTvFE SR � �m � FE VrSHmGIJ nIuEFGmFm \nIFGE\� REST ]�U GV SIF FIJ VS PUU GV VrF SVrFE z GIJ VrF
IHTvFE SR � �m �FE VrSHmGIJ JFuEFGmFm \nIFGE\� REST PUU GV SIF FIJ VS ]UU GV VrF SVrFE W qrF EFTGnIJFE nm T GJF
H� SR q �m W

p }H��SmF wGVFE nm FIVFEnIt G mFEnFm SR xFmmF\m GV VrF tnxFI EGVF W yI FGur uGmF z sIJ VrF VSVG\ GTSHIV SR wGVFE FIVFEnIt
JHEnIt VrF sEmV mFuSIJ z GIJ VrF GxFEGtF EGVF JHEnIt VrGV VnT F W �ST�GEF VrF GxFEGtF EGVF w nVr EGVF GV VrF �GxFEGtF
VnT F� z GV b O U �� rG\RwG� VrESHtr VrF VnT F �FEnSJ REST U VS cW yI wrnur uGmF nm VrF GxFEGtF EGVF tEFGVFE VrGI VrF
EGVF GV VrF GxFEGtF VnT F� � EG�r VrF �Sw EGVF RHIuVnSI z GIJ TGE~ VrF �Sw EGVF GV VrF GxFEGtF VnT F W �GI �SH
tHFmm wrGV nV nm GvSHV VrF mrG�F SR VrF tEG�r VrGV JFVFET nIFm rSw VrF GxFEGtF EGVF uST�GEFm w nVr VrF EGVF GV
VrF GxFEGtF VnT F�

9 :;:<=>?: @ AB A^e
�GVFE nm FIVFEnIt GV G EGVF SR bQ uT Q �m W

9 :;:<=>?: @ AB A^j
�GVFE nm FIVFEnIt GV G EGVF SR � b uT Q �m W

9 :;:<=>?: @ AB A^B
�GVFE nm FIVFEnIt GV G EGVF SR b uT Q �m W

9 :;:<=>?: @ AB A^�
�GVFE nm FIVFEnIt GV G EGVF SR hb Lc � bN uT Q �m W
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� |� |� | � Q� PMQ �M O PM� �h �Q� O �U ��� W
� |� |� | � mF VrF mHvmVnVHVnSI g O M�] W qrFI �M O ]�g GIJ VrF \nT nVm SR nIVFtEGVnSI GEF g O U VS g O \I ]] W

� �� a� Z[`a�M O � �� ��� ]Z� �g O ] L� ] � cN O U ��]�
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� |� |�� | � Q� Ma O MQP �Q� O � W qrF GxFEGtF nm VrF nIVFtEG\ JnxnJFJ v� VrF w nJVr SR VrF nIVFExG\ z SE ��POP W
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� | � FuVGIt\F c � \SwFE mn�F FmVnT GVF nm U �� � K LU �]N O U �UUP] � H��FE mn�F FmVnT GVF nm c �U � K LU �]N O U �UUh z
� FuVGIt\F ] � \SwFE mn�F FmVnT GVF nm U �� � LK LU �h � K LU �]NN O U �U�] � H��FE mn�F FmVnT GVF nm U �� � LK LU �hN �
K LU �]NN O U �U�� W �FuVGIt\F P � \SwFE mn�F FmVnT GVF nm U �h � LK LU �� � K LU �hNN O U �U� � H��FE mn�F FmVnT GVF nm
U �� � LK LU ��N � K LU �h NN O U �U� W �FuVGIt\F h � \SwFE mn�F FmVnT GVF nm U �] � LK LU �� � K LU ��NN O U �U�� � H��FE mn�F
FmVnT GVF nm U �h � LK LU �� N � K LU ��NN O U �cc] W �FuVGIt\F � � \SwFE mn�F FmVnT GVF nm U �U � H��FE mn�F FmVnT GVF nm
U �] � LK Lc�UN � K LU ��NN O U �U�] W

� | �SwFE FmVnT GVF nm U W] cc � H��FE FmVnT GVF nm U WP�h W
� | D EFuVGIt\F GV rFntrV g tSFm REST VrF �SnIV wrFEF Ma O g z SE M O �g z VS M O cW yVm \FItVr nm c � �g W
� | DEFGO � 
� Lc � �g N �g W� | � 
� Lc � �g N �g O Lg � ]g Q`a �PN �
� O c�P W yV urFu~m W

� |� |�� | D \nVV\F EnIt GV EGJnH m � wn\\ rGxF GEFG G��ES� nT GVF\� F�HG\ VS ]o ��� vFuGHmF nV \SS~m \n~F G uHExFJ
EFuVGIt\Fm w nVr \FItVr F�HG\ VS VrF � FEnT FVFE ]o � GIJ w nJVr �� W yR wF �nu~ � EnItm w nVr w nJVr �� LmS VrGV
��� O cN z VrF VSVG\ GEFG w n\\ v F G��ES� nT GVFJ v� VrF � nFT GII mHT ����� ]o ��� W yI VrF \nT nV z Vrnm nm VrF JFsInVF
nIVFtEG\ � 
� ]o � �� O o � a �
� O o W
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� |� |�� | � 
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 c�M �M O 	 LcUa N W }HvmVnVHVnIt g O �M z wF sIJ VrGV

�g�M O c
] Mi
`a O c

]
g
M �

qrFI VrF nIVFtEGIJ vFuST Fm
c
M �M O ]

g �g
GIJ VrF \nT nVm SR nIVFtEGVnSI tS REST c VS cU W }S

� 
��



c
M �M O � 



 U ]g �g O ] 	 LcUN �
qrnm T GVurFm VrF \Gw SR \Stm W
� |� |�� |

0

60

70

80

90

1 2 3 4

S
co

re

Test

Average score

qrF GxFEGtF nm L�Ud �Ud�Ud�UN�hO �� W qrF RHIuVnSI nm

K LM N O
����
���

�U RSE U � M � c�U RSE c � M � ]�U RSE ] � M � P�U RSE P � M � h

qSVG\ muSEF O � �� K LMN�M O �U d �U d �U d �U O PUU

DxFEGtF muSEF O qSVG\ muSEF
w nJVr SR nIVFExG\ O

PUU
h O �� �

� |� |�� | � 
�� Y LbN �b O �]� c�]� � W � nxnJF Vrnm GImwFE v� c� r VS sIJ � c� W�� ��r W
� |� |�� | � a�� Y LbN �b O �� c] �U � W �xFE VrF RH\\ ]h r z VrF GxFEGtF EGVF nm ]�� WU ��r W
� |� |�� |

{ | qrF uEnVnuG\ � SnIVm GEF GV M O U GIJ M O ]UU LvSVr FIJ�SnIVmN W �FuGHmF � LUN O c�U GIJ � L]UUN O c�U� z VrF
sEmV nm VrF T nI nTHT GIJ VrF mFuSIJ nm VrF T G�nTHT W

� | � a��� � LM N�M O ]U� tT W
� | qrF GxFEGtF nm cWUh t�uT z wrnur \nFm EntrV v FVwFFI VrF T nI nTHT GIJ VrF T G�nTHT W



��

� | 1

1.01

1.02

1.03

1.04

1.05

1.06

1.07

1.08

1.09

1.1

0 20 40 60 80 100 120 140 160 180 200

rh
o(

x)

x

average density

� |� |�� |
{ | �FV M EF�EFmFIV JnmVGIuF G\SIt VrF mVEGIJ W qrFI VrF RSETH\G RSE VrF \nIF tnxnIt VrF IHTvFE SR D �m uGI vF

RSHIJ v� sIJnIt VrF m\S�F Gm
m\S� F O PUU � c�U

h ���cU� O P �c��cUi� �
� mnIt VrF �SnIV � LUN O c�U z wF sIJ � LM N O c�U d P �c��cUi�M W }nT n\GE\�z � LM N O P�U � P �c� �cUi�M z
f LMN O ]]U d ] �cP�cUi�M W �FuGHmF � LM N d � LM N d f LM N d � LM N O cUUU z

� LM N O cUUU � � LM N � � LM N � f LMN O ]�U � ] �cP�cUi�M �
� | qrF VSVG\m uGI vF RSHIJ v� nIVFtEGVnIt z

� � ���cU�� � LM N O c�U���cU� �
�SwFxFE z Vrnm THmV v F JnxnJFJ v� cUUU VS tFV VrF GuVHG\ IHTvFE z c�U���cU� W qrF VSVG\ IHTvFE SR � �m nm
c �]�]�cU� z VrF VSVG\ IHTvFE SR � �m nm c �]�� �cU� GIJ VrF VSVG\ IHTvFE SR q �m nm c�U���cU� W

� | qrF TFGI IHTvFEm �FE VrSHmGIJ GEF � D z ]]� � � z ]�� � � z ]�U � q z ]PU W
� |� |�� | � 
� bQ �b O U �]�uT Q W qrF GxFEGtF EGVF nm U �]�uT Q �m W qrF EGVF GV VnT F U W� nm U Wc]� z \Fmm VrGI VrF GxFEGtF
EGVF JHEnIt VrF sEmV mFuSIJ W qrnm mFFT m VS v F v FuGHmF VrF RHIuVnSI nm uSIuGxF H� LrGm �SmnVnxF mFuSIJ JFEnxGVnxFN W

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

ra
te

time

o

average rate

� |� |�� | � 
� b �b O U ��uT Q W qrF GxFEGtF EGVF nm U ��uT Q �m W qrF GxFEGtF T GVurFm VrF EGVF GV VrF GxFEGtF VnT F z
�ESvGv\� vFuGHmF Vrnm RHIuVnSI nm \nIFGE W

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

ra
te

time

oaverage rate


