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©�K^° RUT H �n� K^° � � RE�LW �#J T D � � §º¹ D � DGH�DkKQH �nT ©^� � DGF RA� J���JLKQHªD�° RXT D � H �QR � � F�DkJ T DGK � � R�Â DG° Rw�pW Ã
� � H R DGK � �^DG�g� �pWGWÒ� J#DkK � HADGK	°�Dk» RUTIR K � � W ©^H �IRUT H �LTIR DkK�Í^K�D �IRXWGY � �LT`�p�^�LTª�wN2¸ J TA� � R H �LVLR Jp�
°�D�HI�X©^HnHªDGJLK ¹ HI© ��� J#H RO� � �6� ñ	úæí ¹~� KQ° � � �6��� � R³� � TIRUR � W ©^H �IRUT H%JL�SHªD ÃXR HAÄ®þ ¹ Ä ¤ � K^°'Ä�Å
�pTnR ù þ ¹ ù ¤ ¹�� K^°�ù Å Õ ùÄú�ù þxÆ ù ¤ Æ ù Å ¹ Ä¶ú�Ä þLÇ Ä ¤ Ç Ä Å × N�� J�HID §Î�^W Dk� Y JL© T�R Â � J�HªD � DGJLK ¹
�pW HIJ � HnHI© §¨R�� � �6�Î� � RC� J#DkK � H³DGK·ù�ú û6ý¼þ¼ÿ������¿ÿný Ñ � �pTnR J T ° RUTIR ° � �X�XJ T °�DGK�� � J � ��D��g�� W ©^H �IRUT`� � RXYº�pTnR DkK ¹ HIJ � � �p�E� � R Í T H � Ä®þ � JLDGK � H �LTIR DGKÓ� W ©^H �IRUT ù4þ ¹^� � R K R Â � Ä ¤ DGK;ù ¤ ¹R�� � N;Å;RC� D WGWA�pW HªJ¶©QH R�Â�È�É ù ¨iÃÓ� H � HI��J TI� � � K^°(�ÏJ T ý ©-É ù ¨ªN ¾	J6F�DGK�� � � R � W ©QH �nRXT HÂ DGK�Í^K^D �nRXWGY+Ã � �pT��p�^�LTª� �XJ TnTIR H � JLK^°^H � J ÃXRXT JLDGK�� �LWkW4� � R³RXWGRX§¨R K � H § ¨B© ��J TITnR H � JLK^°�DGK�� � J
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fourclouds, 2 clusters

ÜW� Ý ÜW  Ý ÜW¡ Ý

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5
squiggles, 4 clusters
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threecircles−joined, 3 clusters
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Rows of Y (jittered, randomly subsampled) for twocircles
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two circles, 2 clusters (K−means)
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threecircles−joined, 3 clusters (connected components)
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lineandballs, 3 clusters (Meila and Shi algorithm)
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nips, 8 clusters (Kannan et al. algorithm)
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