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íXÒ;ÄÆÊ�æXÉ­Ð5ÔdÉS¿;ÈÆèdÃ�É­¿3Ê�ÄÆË;ÀÅÐÂÊ¼Ç�ÐÂÓS¿�Ê�ÖJÉSÐÂ×�ÓnÇ�ÄÆÉS¿�Ê,ÓnÇ5Ç5À�×,Ï�Ç�ÄÍ¿3Î�Ç5É�ÐÂÀÅêËÌÑ3Ã�ÀbÄÍ¿3Ê5Ç5Ó­¿;Ç5ÓS¿�À�ÉSÑ�ÊrÃ�ÉSÐ5ÐÂÀÅÈÆÓnÇ�ÄÆÉS¿�ÊbçLÀ�Ç�æ�À�ÀÅ¿pÇ�Ò�ÀdÊ5Ã�Ó­ÈÆÓSÐdÊ�ÄÆÎ­¿3Ó­ÈÆÊ
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.XÉS¿�Ê�ÄÆË;ÀÅÐ�Ç�Ò3À!Ã�ÉÌËÌÄÍ¿3Î\Ê5Ã5Ò3À�×�À�É­Öuò�ÎSÑ;ÐÂÀ,Ù5àPÛÅÜ1¾�Ê�Ê5Ç5ÓUÇ5À�Ë�ÄÍ¿\ÄÍ¿;Ç�ÐÂÉSêËÌÑ3Ã�Ç�ÄÆÉS¿jâqÇ�Ò�À\Ê5ÉSÑ;ÐÂÃ�À�Ê�& 6 Ó­ÐÂÀ\ÎUÀÅ¿�ÀÅÐÂÓSÈÍÈÆè^¿�ÉUÇ�ÄÍ¿�ËvÀÂÏLÀÅ¿�ËvÀÅ¿;Ç�â!Ó­¿3Ë¿�ÀÅÄÆÇ�Ò�ÀÅÐ�Ó­ÐÂÀ,ÄÍ¿�ËvÀ�À�Ë/Ç�Ò�ÀÅÄÍÐ>äUÑ3Ó­¿;Ç�ÄÆå�À�ËãÕUÀÂÐÂÊ�ÄÆÉS¿�Ê�Ü\íHÒÌÑ�Ê�âLÄÍ¿ãÉSÐÂË;ÀÅÐÇ5ÉZÓ­ÕUÉSÄÆË�Ç5É^Ã�ÉÌË;ÀbÓ­¿;è ÐÂÀ�ËMÑ;¿3Ë;ÓS¿�Ã�èUâ�ÉS¿�Àb×>ÓSèãÓ­ÏvÏ;ÈÆèãÓrÇ�ÐÂÓ­¿3Ê�êÖJÉ­ÐÂ× J7ç=ÀÅÖJÉSÐÂÀ¼ÀÅ¿;Ç�ÐÂÉ­Ï;èbÃ�ÉÌËÌÄÍ¿3Î;Ü�íXÒ3À�ÐÂÀ�Ê�ÑvÈÆÇ�ÄÍ¿�ÎdËMÄÆÊ5ÃÂÐÂÀ�Ç5À�Ê5Ã�Ó­ÈÆÓSÐÊ5É­ÑvÐÂÃ�À�Ê�3:L 46�7rÓ­ÐÂÀéÖDÑ;ÐÂÇ�Ò3ÀÂÐ\ÀÅ¿;Ç�ÐÂÉSÏ;èãÃ�ÉÌË;À�ËLÜûíXÒ�ÀdÇ�ÐÂÓS¿�Ê�ÖJÉSÐÂ× JÄÆÊ�Ã5Ò3ÉnÊ5ÀÅ¿fÇ5ÉéçLÀ,ÄÍ¿;ÕnÀÅÐÂÇ�ÄÍç;ÈÆÀbÊ5ÉbÇ�Ò�ÓUÇ�Ç�Ò�À¼ËvÀ�Ã�ÉÌËvÀÅÐ>Ã�Ó­¿rÈÆÉnÊ5Ê�ÈÆÀ�Ê5Ê�ÈÆèÐÂÀ�Ã�ÉSÕnÀÅÐ�Ç�Ò3À�ËvÓnÇ5Ó�3�&�46 7MÜ�íXÒ3À!ÈÆÉUÊ5Ê�ÈÆÀ�Ê5Ê�Ã�ÉÌËÌÄÍ¿3Î\ÎUÓ­ÄÍ¿ZÉSç�Ç5ÓSÄÍ¿�À�ËbÖJÉ­ÐÇ�Ò�À�Ç�ÐÂÓS¿�Ê�ÖJÉSÐÂ× J�âLÀ�ÚUÏvÐÂÀ�Ê5Ê5À�ËbÄÍ¿dçvÄÆÇ5Ê�â�×�Ó­è\Ç�Ò3ÀÅ¿dç=À�ËvÀÅò;¿�À�ËdÓUÊ
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íXÒ�ÀéäUÑ�À�Ê5Ç�ÄÆÉ­¿pÉSÖHÇ�Ò3À�×�ÓUÚUÄÆ×�Ñ3×$Ã�ÉÌËÌÄÍ¿3ÎZÎUÓ­ÄÍ¿�
��/¿�ÉSæ ÓSÐ5ÄÆÊ5À�Ê�âÄÍ¿ ÉUÇ�Ò�ÀÅÐ�æXÉSÐÂË;Ê�õdÒ3É­æ%×�Ó­¿;è/ç;ÄÆÇ5ÊéÃ�ÓS¿pæ�ÀbÀ�ÚUÏLÀ�Ã�ÇbÇ5ÉZÊ5Ó­ÕUÀbç;è×�Ó­ÔÌÄÍ¿3Î\Ç�Ò�À�Ç�ÐÂÓS¿�Ê�ÖJÉSÐÂ×>À�ËdÊ�ÄÆÎS¿�ÓSÈÆÊ�ÄÍ¿�ËvÀÂÏLÀÅ¿�ËvÀÅ¿;Ç! 
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LDU and KLT  Lossless coding gain vs Delta/Sigma for AR1 − N0=104  − 10 real
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Lossless Coding gains for LDU with different normalized stepsizes

Theoretic Maximum Gain       
Theoretic Gain LDU : 1       
Observed Gain LDU Var. : 1   
Observed Gain LDU Huffman : 1
Theoretic Gain LDU : 2       
Observed Gain LDU Var. : 2   
Observed Gain LDU Huffman : 2
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LDU lossless Coding Gain vs rho − N=5 
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Theoretic Maximum Gain   
Theoretic Gain LDU       
Observed Gain : Variances
Observed Gain : Huffman  
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Lossless Coding Gain for KLT and LDU vs K for KLT− N=2 − rho=0.9
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(2) G LDU asymptotic           
(3) G (K) theoretic            
(4) G(K) LDU observed variances
(5) G(K) LDU observed Huffman  
(6) G KLT asymptotic           
(7) G (K) theoretic            
(8) G(K) KLT observed variances
(9) G(K) KLT observed Huffman  
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Lossless Coding Gain vs K for LDU  rho=0.9 − N=5

(1) G max                  
(2) G asymptotic           
(3) G (K) theoretic        
(4) G(K) observed variances
(5) G(K) observed Huffman  
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