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 Dendrogram using Average Linkage (Between Groups)
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Å ¡ h=�S�B��Ç l Z�]`��h=ZM�¿��¤ ¡ h=��Zt¤ · b�j m _~]£j+]`_a| p \q¸Sj*]`_}j m e p ¸Ie p \ p ZM]£j*]`_ahyZ�j+ZSu¹e p j+\qhyZI_}ZIx½] p ¢£�IrZ�_ Â b p \�¤×Y[Z»��¤IÌ�e p vwkyjM� ¡ ¤�ì"j o8p�m ��j+ZSu�Ì ¤�í p�o8p�m � p uI_~]`h+e`\���8:9<;+=?>A@"BDC7EGF7H�IKJ<L:MNH
BPO<QRM S�I1MTFAUV9KH�Q+J1UWU M�XYJ<H�IKJR�;|Bh m b�i p � ü � ü h+c%Z[J\I1QR]?O^J`_baGQ+J<LcMWHed5a7fhgi]6Q+J<O`j�I1MkJ<H�I<JR�¸Sj=x p \,�
ø ü �6�8�Ie p _ o b6e`xI��� p e`i-j=Z����;���=�B��¤ ã ¸6e`_aZ�x p eqr+l p e m j=x6¤

Å ¨�x p �M�ÁÇ ù j Ònm ¤�¨®x p Z��Ih=c p e�¤ Æ p j=\qh=Z�_aZ�xÍj o hyb6] o _aZSj*eq�ë]`hy¸8h m h=xy_a¢�j m e p�m j+]`_ahyZI\�¤ Y[Z
÷ ¤n�-db�Z�]`� p e»j+ZSu�ì�¤ r m ¤ ã ¢R� p k8� p uI_~]`h+e`\��po%Oqa�I<J^J\C7MWHYX7Lra�stQNuiJ	j�J^I^a7H�CejivGfhg6a7;
LKMN]6fwa7HtZ�FGOTXYJxjAg6F7QRMTF7U[ybF7QkF
z^F7L1J<L^{pj�j6y}| =Y~+�;|Bh m b�i p ¥Vëy¥-h=c%Z[J\I1QR]6O\Jx_�a7Q+J<L`MNH
d5a7fhg�]?Q+J<ODj�I1MTJ<H�IKJR�y¸�j=x p \n�"õ ü øS�ªû=�6¤ ã ¸Ie`_aZ�x p eqrkl p e m j+xI�=Ì p e m _aZt�Vì p _}u pÁm}o8p e`xI��í p v
� h+e`k;�;���y�6�=¤

Å �fh+]£�&õ=Ç íf_a¢R�Ih m j=\ ù ¤��fh=]q]`\�¤Cìfh�v cÝj+e/¢�j=Z�v p ¡%� u p È Z�_aZIx¿j�� u6hyb�x=��ZMbI]ª©×b�\q_aZ�x¿¢�h=ZIrZ p ¢Á]`_ah=Z�j m h=Z p ¤-YgZ-¨ ã j=Z�u p v0j mam�m Ñ h�� map j+ZSuCôÍ¾×h+e£j=\q\qhI� p uI_~]`h+e`\��)o�O<MWH�I1M g�U�J<L
aqs�8bH�a7�DU�J\C�XYJc�PJ+g�O\J<L1J<HiQkF7QRMTaGH�FGH�C��DJ^FGL1aGHiMWHYXY@3o%Oqa�I<J^J\C7MWHYX7L�aqs�QNuiJ��6QNu}9KHiQ+J<O<;
H�F7QRMTaGH�FAU�d5a7H�s�J<O^J<H�IKJ��W8:�:=��7�*�E¸�j=x p \Yë$õVûJø�ë=¥y��� ã j=Z��Ie£j=ZI¢�_a\q¢�hI�����y�&õ6¤ ù h=e`xBj+Z¡�j=bIcGi-j=ZIZt¤

Å �fh+]£�Vû+Ç íf_a¢R�Ih m j=\ ù ¤ �fh=]q]`\�¤�¾thy¸8h m h=x=�ËcGe`h=i j�\q_aZ�x map ¸Ie`_ai�_~]`_}| p e p�m j*]`_}h=Z(¢ Ñ p È Z�_aZIx]`hy¸8h m h=xy_a¢�j m ¸6e`hy¸ p eq]`_ p \×j=ZSufe pÁm j*]`_ahyZ�\×_}Z"] p e`i�\th+cI¢ÁhyZ�Z p ¢Á]`_ahyZE¤B¾ p ¢R�IZ�_a¢�j m Æ p ¸8h=eq]
�Vû+r�ë ü �Sz Z�_a| p e`\q_~]g�-h=c®s pÁp uI\�� ã ¢£��h�h m h+c ¡ hyi�¸�b6] p e ã ]`bSuI_ p \��E���=�VûM¤

Å �Bôpô��y¥*Ç ù _}¢£� pÁm j+Z�x p�m h�� e`_axyZ�_ � Ñ _ai�_~]qe`_}\uôWj+¸Sj=uI_}j=\��yj=Z�u ¡ �6e`_}\^]`h=\pôWj=¸Sj=uI_ai�_~]qe`_ahybt¤I¾×h=¸8h=r
m h=xy_a¢�j m _aZIc p e p Z�¢ p ¤�Y[Z�o%Oqa�IKJKJ\C7MNH?X7L�aqs:QNuiJc~1��QNu�9KHiQ+J<OKH�F7QRMTaGH�FAUV�?a7MWHiQPd5a7H�s�J<O^J<H�I<J
a7H�BPO<QRM S-I1MTFAU�9KHiQ+J1UWU M�XYJ<H�IKJR��¸�j=x p \f�=�6��øM�y�&û6� ù h=Z�]qe p j m � ¡ j+ZSjyuIj6� l bIxyb�\^],���y�y¥M¤

Å ìf¾
�B¥*Ç ÊË_ m}m _}j=i���¤}ì"j��Mv
j*e£u(j+ZSu ù _}¢£�Sj p�m:m ¤0¾Ãj*eqe�¤ ã ¸�j+]`_}j mwm j=ZIxyb�j=x p j+ZSuô\q¸�j+]`_}j me p ¸Ie p \ p ZM]£j*]`_ahyZt¤�d5a^X7H�MWQRMTa7HI�;¥=¥D¢ ü �ªøM¦&õ6�W���=�B¥M¤
Å ¡,h=i-��ë*Ç s m h���u�¡L¤®¡,hyi-j*]`\qbt¤OÆ p ¢ p Z�]�|M_ p vw\Lh+c"¢�h=Z�¢ p ¸I]`bSj m \^]qe`b�¢Á]`b6e p ¤�o%L^vAIKu�aAU�a^X7MTI^FAU

� ]6UWU�J<QRMWH��;�=�JëD¢ ¥+�y�JøM¥Vë$û6�����=��ëM¤
Å ¡,ÆnÆf�y�*Ç ù j+e`kMb�\w¡,ZSj+b À �IÆ p _}ZI��h m u�Æfj+b��t��j=Z�u m h�¢£� p Z»Æ p Z��y¤ l ¢ÁhyxyZI_~]`_}| p j+\q\ p \q\qi p Z�]h=cW]`hy¸8h m hyxy_a¢�j m \q¸Sj*]`_ºj m e p�m j+]`_ah=Z�\�¢;Æ p \qb m ]`\wcGe`hyi j+Z p i�¸�_~e`_a¢�j m _aZ6| p \^]`_axBj+]`_ah=Zt¤wY[Z

o%Oqa�I<J^J\C7MWHYX7LDaqs�QNu�JD�AOqCp9KHiQ+J<OKH�F7QRMTaGH�FAU�d5a7H�s�J<O^J<H�IKJPa7HxjAg6FGQRMTFAUA9KH�s�aGO<fxF7QRMTa7H}�Vu�J1;
a7O<v��^d%��j697��| =Y>K����|Bh m bIi p � ü ë=�3h=c[Z[J\I1QR]?O^J:_�a7Q+J<LPMWHrd5a7fpg�]?Q+J<Ohj�I1MkJ<H�IKJR�6¸Sj+x p \��� ü ø�ë+�Vû6�×���y�y�M¤

Å ¡,Æ ã �y¥*Ç ù j+e`kMb�\"¡,Z�j=b À �tÆ p _aZ��Ih m u¿Æfj+b��t�Ej+ZSu ¡ �Ie`_a\^]`hy¸I� ã ¢£� m _ p u p e�¤|ôWe p c p eqe p u?i p Z6r]£j m i�hMu p�m \W_aZ Â bSj m _a]£j*]`_a| p \q¸Sj*]`_}j m e p j=\qh=Z�_aZ�x�¢ l ¢ÁhyxyZI_~]`_}| p j=\q\ p \q\qi p Z�]�h+c l mamap Z(© \
¢�j m ¢�b m bI\�¤�YgZ�o�O\a�IKJ^J\C7MWH?X7Lpaqs�QNuiJDj�J<E7J<HiQ+J^J<H�QNuxBPHiH�]iF7UVd5a7H�s�J<O^J<H�I<JpaqsDQNu�Jbd5a^X7HiMW;
QRMWE7Jpj�I1MkJ<H�IKJ:j�a�I1MkJ<QRv+�I¸�j=x p \:ë=�=�JøDë=�B¥�� ù j+��v
j=�E�Dí m �8���y�y¥M¤Is×j�v
e p ZI¢ p ¨We mao j=bIi
l \q\qh�¢�_}j+] p \�¤

Å ù ¡ ¨��®�y¥*Ç Ñ j*|M_}u ù ¤ ù j*e`k;� Ñ j�|6_}u ¡ h=i-j=\�� ù j Ò}m ¤'¨�x p Z���h+c p e�� ã ¢�h=]q] ù ¤E�Ie p bIZSu6\q¢R�Mb��E�
ù _}¢£�Sj p�m Ñ ¤6�fh=b m uE�6j+ZSu m hyj=Zmífb�Z p \�¤(¨®|=j m b�j+]`_ahyZ�j=Z�u�e p È Z�_aZIx3¢Áhyi�¸�b6]£j+]`_ahyZ�j mi�hMu p�m \
h=c�\q¸�j+]`_}j m e p�m j+]`_ahyZI\n]`�6e`hybIxy��¢Re`hy\q\^r m _}ZIxybI_}\^]`_a¢3�Mb�i-j=Z6r{\qb oMÉ^p ¢Á]`\�] p \^]`_aZ�xI¤
Y[Z l ¤6z�¤��Ie£j=ZIk�j+ZSu�ÊÍ¤�¡,bI��Zt� p u6_~]`h=e`\���j7g6F7QRMTFAU�9KH�s�aGO<fxF7QRMTa7H��VuiJ\a7OKv=��|Bh m bIi p
�y¦y¦�h=cDZ�J^I1QR]?O\J�_baGQ+J<LxMWH�d5a7fpg�]?Q+J<O�j�I1MkJ<H�IKJR�×¸�j=x p \/¥=¥ ü ø6¥&û=¦6��Ì p e m _}ZE�Eì p _}u p�m r
o8p e`xI��í p v � h=e`k8�;���=�B¥M¤ ã ¸6e`_}ZIx p eqrkl p e m j=x6¤



Å ù _ m ¥&û*Ç � p h=e`x p0l ¤ ù _ mamap e�¤I¾0� p i-j=x=_a¢�j m ZMb�i o8p et\ p | p ZE��¸ m b�\th=eWi�_aZMb�\;][vøh�¢ ã hyi p®m _ai�_~]`\hyZ-hyb6e0¢�j+¸Sj=¢Á_a]g�LcÝh+e
¸Ie`h�¢ p \q\q_aZ�x3_}Z6cÝh+e`i-j+]`_ahyZE¤3o�L^v
IKu�a7U�a^X7MTI^FAUi�PJ<E�MkJ<���Dû ü ¢ ¦6��øM�y�M����B¥$û6¤
Å í p�o �y¥*Ç Ì p e`Z���j+e£u´í pÁo8p�m ¤ ¡ h=i�¸�b6]£j+]`_ahyZ�j m ¸6e`hy¸ p eq]`_ p \0h+c Â b�j m _~]£j+]`_a| p \q¸Sj+]`_}j m e p j=\qh=Z�_aZ�x�¢�Ã_ae`\^]�e p \qb m ]`\�¤¹Y[Z�Y£¤ÃÊ�j+¢R�I\qi/bI]`�E� ¡ ¤ r{Æ�¤WÆ h mam _aZIx p e��®j+ZSu?Êã¤�Ì®e£j=b p e�� p uI_~]`h=e`\��

8:9<;�=A�Y@)BPC7EGFGH�IKJ<LxMWH	BPOKQRM S�I1MTFAU�9KHiQ+J1UWU M�XYJ<H�IKJR�E|Bh m b�i p �y¦M��h=c%Z-J\I1QR]?O^J�_�a7Q+J<L`MNH
B:OKQRM S-I1MRFAU)9KH�Q+J1UWU M�XYJ<H�IKJR�W¸�j=x p \|ë üVü ø�ë$õ&õI��Ìø_ p�map c p�m uE�ø� p e`i-j=Z����®���=�B¥M¤ ã ¸Ie`_aZIx p eqr
l p e m j+xI¤

Å ô ã lf�Vû+Ç ¡ �Ie`_a\^]`hy\vì�¤_ôWj=¸�jyuI_ai�_~]qe`_ahybE� Ñ j+Z ã bI¢�_abt� j=Z�u�lf_a¢Á]`h+e�l _ºj+ZMbt¤ ¾×hy¸8h m hyxy_a¢�j m
Â b p e`_ p \,_aZ�\q¸Sj*]`_}j m uIj+]£j o j=\ p \�¤�YgZ�o%Oqa�IKJKJ\C7MNH?X7L�aqsxQNuiJ�~A�7QNu�B�d���j�v7fpg6a7L^MW]?f
a7H�o%OKMWH�I1M g�U�J<LbaqspybF7QkF
z^F7L1JcjivGL^Q+J<f`L`�S¸�j=x p \f¦M�
øM�VëM�Ã���y�&û6¤

Å Æ ¡=¡ �Vë*Ç Ñ j�|6_}u l ¤SÆ j=Z�u p�mam ���8�Sj+Z ¡ b�_ �Sj=ZSu l Z�]`��h=ZM����¤ ¡ hy��ZE¤ l \q¸�j+]`_}j m×m h=xy_a¢ o j=\ p u
hyZ�e p xy_ah=Z�\-j=Z�uÄ¢ÁhyZ�Z p ¢Á]`_ahyZE¤OY[ZôÌ ¤uí pÁo8p�m �WÊã¤ ã v0j+eq]`hyb6]���j=ZSu ¡ ¤®Æn_}¢£�t� p u6r_a]`h+e`\��)o�O<MNH�I1M g�U�J<Lxaqs`8bH�a7�DU�J\C�XYJ`�PJ+giO^J<L1J<HiQkF7QRMRa7H F7H�C��DJ\F7L<a7HiMNH?XY@-o�O\a�IKJ^J\C7MWHYX7L
aqspQNuiJ:�AOqC�9KHiQ+J<OKH�F7QRMTaGH�FAU3d5a7H�s�J<O^J<H�I<JR�I¸Sj+x p \ �ªûB¥�øS���&û6� ¡ j=i o e`_}uIx p � ù l � ÷ ¢Á]`h=r
o8p e,���=��ëM¤ ù h=e`xBj+Z»¡�j=b6cÝi-j=ZIZt¤

Å Æn_a¸S�B¥�Ç s×j=ZI¢ pcm ¤;Æ _a¸I\�¤"¾0� p ¢�b6eqe p Z�]"\^]£j*]`b�\fh+c�e p \ p j+e`¢£�¹h=Z¿¢�hyZI¢ p ¸I]�¤��¡MWH�C�F7H�C�Z�F7Hi;
X7]iF�XYJR�×���D¢ �Vëªø����$õI�W���=�B¥�¤

Å Æ�í"�=�+Ç m h�¢R� p Z¼Æ p Z��"j+ZSu-Ì p e`ZI�Sj+e£uTí pÁo8p�m ¤ ÷ Z-]`� p ¢Áhyi�¸ map"Ò _~][�/h=c Â b�j m _~]£j+]`_a| p \q¸�j+]`_}j m
e p j=\qh=Z�_aZ�x�¢ l i-j Ò _ai-j m ]qe£j+¢Á]£j oImap cºe£j=x=i p Z�] h+cW]`� p Æ p xy_ah=Z ¡ hyZIZ p ¢Á]`_ah=Z ¡ j m ¢�bIr
m bI\�¤-BPO<QRM S-I1MTFAU�9KHiQ+J1UWU M�XYJ<H�IKJR�t���y¦�ñ^�Ár�ëVò
¢ ûy�ªøS�ªë ü �����y�y�M¤

Å l Æf�=¦+Ç ¡ hyZ�\^]£j+Zi� p l®h=eqv p e`xOj=Z�uË� p eq]¼Æ _a¢£kM� p _~]�¤Í¾®�6¸�_a¢�j m _~]g� pÁÀ;p ¢Á]`\�_aZ(]`� p ¢�j+] p xyh=r
e`_���j+]`_ahyZôh=c \q¸Sj+]`_}j m e pÁm j*]`_ahyZ�\�¤ôY[Z ¡ ¤��Ie p kM\`jM� ¡ ¤}ìfj o8p�m ��j=Z�u�¡L¤®�ø¤WÊ p Z�u p e��
p uI_~]`h=e`\���jAg6F7QRMRFAU�I^a^X7HiMWQRMTaGH�¢�BPH�MWHiQ+J<OqC7MWL<I1M g�U MNH�F7OKvxFKg
g�O\a�FAIKu�QkacO^J+g�O\J<L1J<HiQRMWHYX£FGH�C
g�O\a�IKJ<L^L^MWH?X�LTg6F7QRMRFAU�¤GH�a7�DU�J\C�XYJR��|yh m b�i p ��õB�$õ�h=c5Z�J^I1QR]?O\J�_baGQ+J<L�MWH�BPO<QRM S-I1MTFAU�9KH�;
Q+J1UWU M�XYJ<H�IKJR��¸�j=x p \Të=� ü ø�ë&ëVë�¤ ã ¸6e`_aZ�x p eqr+l p e m j=x6�®Ì p e m _aZt�uì p _}u p�mao8p e`x6�}í p v � h=e`k8����y�=¦6¤


